


ANNALS OF SURGERY 


VOL. 116 DECEMBER, 1942 No. 6 





CARCINOMA OF THE BREAST* 
I—RESULTS OF TREATMENT 
C. D. HaaGensen, M.D., ano A. P. Strout, M.D. 
New York, N. Y. 


FROM THE DEPARTMENT OF SURGERY OF THE PRESBYTERIAN HOSPITAL, AND THE 
LABORATORY OF SURGICAL PATHOLOGY, COLUMBIA UNIVERSITY, NEW YORK, N. Y. 


AMONG most of those who deal with carcinoma of the breast today, there 
has been a sobering realization that the high hopes of the curative value of 
radiation that were held a decade or more ago have not been fulfilled. 
We face the fact that we must turn back to surgical removal of the disease, 
try to choose our cases for radical mastectomy with more exactitude, and 
perform the operation with more skill. In this task many factors of clinical 
and pathological judgment play a part, and our primary need is for more 
and better data upon which to base our decisions. It is with this end in 
view that we present the data regarding the treatment of carcinoma of the 
female breast at the Presbyterian Hospital in New York over a 20-year 
period, from I915 to 1934, inclusive. 

These data have several advantages. The number of cases is fairly 
large, totaling 1040. The unit records of these cases have been kept with 
comparative completeness. Most of them include clinical photographs. Dr. 
Hugh Auchincloss, who has had a special interest in this group of cases, 
made careful descriptions of the clinical findings, and sketches in many cases. 
The histologic study of the tissues removed has been carried out with thor- 
oughness. Finally, the follow-up has been fairly complete. 

The Method of Analysis: In studying this material we have utilized 
a method which we believe is specially advantageous when a detailed analysis 
of a large number of cases has to be made, namely, the punch-card method. 
We have been fortunate in having the advice and assistance of Miss Dorothy 
Kurtz, Supervisor of the Presbyterian Hospital Record Room, an authority 
on the use of the punch-card method in medical problems. 

A special summary sheet listing some 700 different items to which 
reference might be made was first drawn up, and mimeographed. The 
data from the individual case histories were then carefully transferred to 
these summary sheets. Where contradictory clinical findings were found 
recorded, as sometimes happened, they were studied critically and the 
truth determined as well as possible by checking the descriptions against 
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the photographs, etc. Cards were finally punched from the summary sheets, 
and these cards sorted in the tabulating machine to determine the correla- 
tions in which we were interested. 

In this way it is not only possible to work out the correlations between 
any number of different factors with ease, but the findings can be checked 
and counterchecked in a way that is scarcely possible by hand sorting and 
arithmetic. Our experience with the punch-card method leads us to recom- 
mend it strongly to all who wish to analyze extensive and complex 
medical data. 

In this first communication we propose to present the basic facts about 
carcinoma of the female breast which the study has revealed. They are 
recorded for what they are worth, without comparison with the findings 
of others, because the variables influencing statistics as they have been 
computed in the past are so numerous and so dependent upon human emotions 
that in regard to this subject comparisons are indeed odious. The few com- 
ments which we have made express our own opinions, and not necessarily 
those of the other members of the staff of our institution. In future studies 
we shall discuss certain phases of the subject in greater detail, such as 
the criteria governing our choice of treatment, the relationship of histo- 
pathology to prognosis, etc. 

The Data.—The records of all women with proved or presumed car- 
cinoma of the breast coming to the Presbyterian Hospital between the years 
1915 and 1934, inclusive, were included (Table I). 

TABLE I 


CARCINOMA OF THE FEMALE MAMMARY GLAND 


Presbyterian Hospital (1915 to 1934, inclusive) 


Total number of patients applying for treatment.......... VA ee ee se ariats 1040 
I—Patients examined in Out-Patient Department and turned away, detailed unit records 

not made....... bia maa ; ah ue ES A AMS BS MEL See oR COE AMEN Oe LF 54 

II—Patients accepted for study and detailed unit records made..... Se ae ss §6(9U6 

A—Previously treated elsewhere...... ; 5 fore als ose 7 eee eS ee 

B—Primary cases. . Deaths ; ; rn Rp ie ee ih hu ae ae me. 

ee en ee ee Rietaaracietrs ae wierd bie a foe ox win abet ists Ses 253 

2—Ward cases...... eo ee ee ae ; ? ; crewisele's 5h day, ae 


Presenting Symptoms.—There are some features of interest regarding the 
symptomatology which led these patients to seek medical aid. Table II 
lists the presenting symptoms in the ward cases. Private cases have not 
been included because their histories were often less complete than thuse 
of ward patients. 

The fact that in 6.6 per cent of these patients an unsuspected carcinoma 
was discovered in the course of a routine physical examination, made when 
the patient came for symptoms elsewhere than in the breast, is striking 
proof of the value of careful and complete physical examination of every 


patient. 
The infrequency of pain as the presenting symptom of breast carcinoma 
is well known. Only 1.6 per cent of our patients sought medical aid because 


of pain. 
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TABLE II 


PRESENTING SYMPTOMS IN PRIMARY WARD CASES 


Total number primary ward cases. ... : ; Soca ie br testaioyts acter mca ere are ese . 623 
SE ea ete ee ee 14,0r 2.2% 
Came to hospital complaining of symptoms elsewhere than in ery Been ast carcinoma din. 
covered during routine physical examination. Peniteeics Ceexesaee eaten. See” Teles 
Came to hospital complaining of symptoms in breast ‘ Bole eee . 568, or 91.2% 
Complained of tumor in breast Soca eee 
Complained of other breast symptoms................... ccc ccceccccceccccees 32 
I none ca a8 ie Te Aha TereN oo a Rive aE eae ere 13 


Pain in breast....... . Staite Se rer ate eee ears 9 
Retraction of nipple 

Enlargement of breast 
Discharge from nipple ae 6 ie ie asl dita ares aia ula erate 6 
Itching or burning of nipple naa er ee 
ey REI IE OOOO oo vhs c soa icles we sdia @ wide oe wd eieig Mielec eeicwu wlan 


4 

; ; : 3 

Generalized hardness of breast eee Sek tare i oi ates 2 
1 


Shrinkage of breast 


Disposition of Cases —The disposition of the 986 cases studied by us is 
shown in Table III. 


TABLE III 
DISPOSITION OF CASES 

I—Patients previously treated elsewhere PEG teenie eee. 
A—No further treatment by surgery or radiation : ; bo era tvvatneh ba ieee 
B—Further treatment by radiation. " : ee Te 35 
C—Further treatment by surgery ; a STR chores 15 
1—Palliative limited operation. ; ne ek gk Sateen : 3 

2—Radical mastectomy..... : ; <a ; ree —_ ae 
Ti-“PYURTY CHBEG: occ cic dccewcvcs ’ eee raone ee ... 876 
A—Not treated by surgery or r isienien : . OP eT ee ee - Ae 
B—Treated by radiation only.... Sates Se eer ree ; 71 
C—Treated principally or exclusively by surgery ae ; a keane ale Serate-<o 
1—Palliative limited operation Pine A . : pate catered a ae 

2—Radical mastectomy.. . fo ores FR OT ee .. 640 


It is upon this group of primary cases that we will focus our attention. 
The patients who had received treatment elsewhere before coming to the 
Presbyterian Hospital do not merit further discussion, for, in most instances, 
we have no exact description of the kind of treatment they had. Moreover, 
the number in which it seemed wise to do anything further was so small 
that the end-results in the group have no statistical significance. 

O perability.—It is customary to refer to the proportion of cases in which 
radical mastectomy is performed as the operability rate. This may be cal- 
culated in either of two ways, as follows: (1) Relative operability (the 
number of cases in which radical operation was done divided by the number 
of primary cases accepted in the clinic, or 640 divided by 876) 73.1%. 
(2) Absolute operability (the number of cases in which radical operation 
was done divided by the total number of cases of all types seen in the 
clinic, or 640 divided by 1040) 61.5%. 

The latter figure is distorted to some extent by the fact that it contains 
a number of the patients who shop around from one hospital to another when 
their disease recurs and becomes incurable. Yet, it has the advantage of 
including all of the hopelessly advanced cases who are turned away without 
a detailed examination, and for this reason more closely approximates the 
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true limitations of surgery in the disease. Expressed on this so-called 
absolute basis our operability rate is seen to be low. 

There was a total of 236 primary cases in our series in which radical 
operation was not done. The reasons for this are detailed in Table IV. 


TABLE IV 
CLASSIFICATION OF PRIMARY CASES Not TREATED BY RADICAL MASTECTOMY 
I—Constitutionally inoperable ? re ee ie 6p erate 28 
(13 of these also inoperable because of extent of carcinoma) 
I1—Inoperable because of extent of carcinoma ox ee 
I1I—Refused radica! mastectomy 59 
IV—Died of intercurrent disease before radical operation could be carried out 1 
V—Referred elsewhere because of lack of accommodations 5 3 
VI—Failed to return to Clinic , 2 
VII—Carcinome mistaken for a benign lesion and radical mastectomy not done . 
Total . 236 


The question of the criteria of operability for breast carcinoma is such 
a complex one that we shall not discuss it further here, but will make it 
the subject of a separate paper. 

Follow-U p—The course of the disease in these patients was followed in 
the Out-Patient Department by the various attending surgeons who were 
responsible for their care. A carefully planned follow-up system has long 
been a feature of the organization of the Department of Surgery of the 
Presbyterian Hospital, and all patients with malignant tumors who are 
accepted for treatment are followed for the remainder of their lives. With 
ward patients this system has proved verv satisfactory—417 of the total 422 
ward patients with primary breast carcinoma treated by radical mastectomy 
were followed until they died, or for a minimal period of five years after 
operation. This follow-up percentage of 98.8 per cent is, we believe, a good 
record for work done in a large city such as New York, where the poor 
change their residence frequently. 

With private patients the initiative for the follow-up is left to the attending 
surgeon, and it is an unfortunate fact that they have not done very well 
in the matter. Only 182, or 83.5 per cent, of the total of 218 private 
patients with primary breast carcinoma treated by radical mastectomy were 
followed until death or for a minimal period of five years. It should be 
stated that most of these failures in the follow-up occurred some _ years 
ago, in the practice of surgeons now retired from the hospital staff. 

Of the whole group of 640 primary cases treated by radical mastectomy, 
including both private and ward patients, 599, or 93.6 per cent, were fol- 
lowed until death, or for the minimal five-year period. 

Results of Radical Mastectomy.—We have tried to make our presentation 
of the results of radical mastectomy in this series of cases as complete as 
possible. Throughout all of the tables in which the correlations of results 
with a variety of different factors ate considered, we have presented the 
local recurrence rate in the field of operation as well as the clinical cure 
rate. Both of these computations have been made on the basis of five-year 
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results. When local recurrence, metastasis, or death occurred later than 
five years after operation, as has been the case in a small percentage of 
patients, we have, nevertheless, counted these cases as five-year clinical 
cures. We have also presented the five-year survival rate following radical 
mastectomy. This group includes not only the patients who are still well 
but those who survive with known carcinoma at the end of five years. 

We have chosen the term ‘five-year clinical cure” to designate the group 
of patients who did not develop any further evidence of cancer during the 
five-year period following treatment, because it describes this group more 
accurately than any other word or phrase. The phrase “five-year cure rate” 
has become common parlance among those who present cancer statistics, 
because it is shorter and grammatically more adaptable than the phrase 
“percentage of patients well at the end of five years.” None of these phrases 
imply, of course, that permanent cures have been obtained. We have added 
the adjective “clinical” to the phrase “five-year cure” merely to indicate 
our “awareness of this fact. 

Table V shows the results in the total series of ward and private cases 


treated by radical mastectomy. 


TABLE V 
FIVE-YEAR RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 
I—Number of radical mastectomies 640 
IIl—Operative deaths..... 20,or 3.1% 
{1I1—Lost track of before 5 years 4i.or 6.4% 
13. or 2.0% 


1V—Died of unknown cause before 5 years ' 
V—Died of intercurrent disease before 5 years, without evidence of recurrence of carcinoma.. 12, or 
VI—Died of breast carcinoma before 5 years 290, or 45.3% 
VII—Alive, with recurrence 5 years after operation 


3 
33, or 5.2% 
VIII— Alive, without recurrence 5 years after operation 1 


231, or 36. 
THESE RESULTS MAY BE EXPRESSED IN TERMS OF RELATIVE AND ABSOLUTE 
CURE AND SURVIVAL RATES, AS FOLLOWS: 


Relative 5-year clinical cure rate (5-year clinical cures + number radical mastectomies, or 

Zan 4 GOO) Mik cic ; j s ‘ : a San 36.1% 
Absolute 5-year clinical cure rate (5-year clinical cures + total number patients seen, or 231 + 

1040 = at aad ths atlanta : CT ‘ +5 22.2% 
Relative 5-year survival rate (5-year survivals + number radical mastectomies. or 264 + 

640) = aaa : ‘ : / et ara 41.3% 
Absolute 5-year survival rate (5-year survivals + total number patients seen, or 264 + 1040) = 25.3% 


The frequency and distribution of local recurrence and metastasis in the 
primary cases treated by radical mastectomy is shown in Table VI. 

We know that if our information were complete regarding the clinical 
findings at death in all of the patients who succumbed, the frequency of both 
local recurrence and metastases would be found to be higher than our figures 
indicate. An effort was, indeed, made to follow all of our patients to the 
end, but in a considerable number this was impossible, either because 
death occurred in a distant place, or because the patient was bedridden 
at home for a long time before she died, or because death took place in a 
nursing home or hospital that could not provide us with complete clinical data. 

Surgeons will do well to bear in mind the fact that the incidence of local 
recurrence in the field of operation continues to be distressingly high. At 
the end of five years after operation it was 22.8 per cent in this series. The 
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TABLE VI 


FREQUENCY AND DISTRIBUTION OF LOCAL RECURRENCES AND METASTASES 
WITHIN FIVE YEARS FOLLOWING RADICAL MASTECTOMY IN PRIMARY CASES 


I—Total number of radical mastectomies.......... eg Fealein a ate, 2 xi ak aes Ie 

II—Number known to develop local recurrence within 5 years after operation se hin ... 146, or 22.8% 
A—lIn the operative field on the chest wall.......... Fe ae au ... 130, or 20.3% 
B—lIn the homolateral axilla......... eu . 42,or 6.6% 
I1I—Number known to develop metastases within 5 years after operation..... pes . 316, or 49.4% 
A—lIn lung or pleura......... ey ase ee eRe eee sr éeeins BROPOE REO tO 
B—In bone....... : ae ie 7 oo em ‘ee. jcons SR Or 4 
C—lIn supraclavicular regions ee ‘ Jib wien siwscse Ber 18.5% 
D—In liver or peritoneum ; : : reser ; ... 63,or 9.8% 
E—lIn opposite breast. . . ; ; ee j iiss ; iisseei ae Se 
F—In contralateral axilla ; Eas : ofr ere ae 
G—lIn regional skin, or as em cuirasse.... aves POTEET, ee 
H—Distant skin metastases ; sax aeeans ; apa ~ Bier 33% 

I—In other sites caters Pia a sot : Sore jaa cave. Sepor 6.2% 


obvious conclusion is that cases must be selected more carefully and the 
operation must be performed more thoroughly. 

Types of Radical Mastectomy.—The 640 radical mastectomies in this 
series were performed by, or under the direction of, 36 different attending 
surgeons. This fact makes it difficult to classify the different types of opera- 
tions that were undertaken, particularly since there was no general agree- 
ment among this group as to which type of operation is best. We have, 
nevertheless, divided the operations that were done into five groups, as 
follows : 

I—Mastectomy and Axillary Dissection: The breast was removed first, 
not including the pectoral muscles. A limited axillary dissection was then 
done. This type of: procedure was done only a few times, and usually in 
those cases where the patient’s general condition was poor. 

II—Limited Radical Mastectomy: The breast, pectoralis major, and 
axillary contents were removed in one piece, but the pectoralis minor was 
not removed. 

II1I—Radical Mastectomy—Breast and Axillary Contents Removed Sep- 
arately: In this operation the breast and pectoral muscles were removed 
first, and then the axillary contents dissected out separately. This was the 
method preferred by the late Dr. George E. Brewer, and one or two surgeons 
have continued to use it in the Presbyterian Hospital. 

IV—Radical Mastectomy—-Skin Flaps Approximated Without Grafting: 
This is the usual type of radical operation, both pectoral muscles being 
included and the tissues removed in one piece. The amount of skin removed 
was limited, however, by the necessity of bringing the flaps together. 

V—Radical Mastectomy—W ound Grafted: This was a more radical 
procedure, particularly as regards the removal of skin and subcutaneous tissue 
on the chest wall. Either pinch or Thiersch grafts were used to cover 
the defect. 

Unfortunately this series fails to provide any significant information regard- 
ing the superiority of the classical Halsted technic for radical mastectomy. 
Only one of the ten operators who performed more than 25 of the operations 
in this series carried out the classical Halsted procedure, with wide removal 
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of skin and subcutaneous tissue and immediate Thiersch grafting of the 
defect. This operator had a total of only 32 cases, and his results are, 
therefore, without statistical significance. 

The results in the five different types of operations that we have described 
are shown in Table VII. 


TABLE VII 
RESULTS OF DIFFERENT TYPES OF RADICAL MASTECTOMY IN PRIMARY CASES 
No. of Operative 5-Year Local 5-Year Clinical 
Deaths Recurrence Cures 
Type of Operation Cases No. Per Cent No. Per Cent No. Per Cent 
I. Mastectomy and axillary dissect. 11 0 | 63.6% 2 18.2% 
II. Limited radical—pect. minor not 
removed Sats Stak eels aie 6 8 0 - 2 25.0% 3 37.5% 
III Radical—breast and axillary con- 
tents removed separately...... 53 1 1.9% 12 32.6% 21 39.6% 
IV Radical—skin flaps approximated, 
without @rafting......<..e0... 401 14 3.5% 88 21.9% 140 34.9% 
V_ Radical—wound grafted. :. . 167 5 3.0% 37 22.2% 65 38.99% 
Totals Si ahah ater 640 20, or 3.1% 146, or 22.8% 231, or 36.1% 


There is surprisingly little difference in the local recurrence and clinical 
cure rates for the two different types of operation represented by enough cases 
to be of some significance, that is Types IV and V. We would warn the 
reader, however, against drawing any conclusions regarding operative methods 
from this evidence, for we believe that the technics of the many different 
surgeons who performed these operations varied so widely, even within the 
limits of the classification that we have made, that the evidence is of but 
little value. 

A different kind of evidence regarding operative technic, and a kind 
which probably does have some real value, is that which concerns the length 
of time required for the operation. This is shown in Table VIII. 

TABLE VIII 


RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES ACCORDING TO LENGTH OF OPERATIONS 


Operative 5-Yez r Local 5-Year Clinical 
Length of Operation No. of Deaths Recurrence Cures 

in Minutes Cases No. Per Cent No. Per Cent No. Per Cent 
I. 1to 59 mins. Teor ; 56 1 1.8% 13 23.2% 16 28.6% 
II. 60 to 119 mins. peeks an 255 7 2.7% 51 20.0% 90 35.3% 
III. 120 to 179 mins... -, Ro a ere 239 11 4.6% 58 24.3% 82 34.3% 
IV. 180 to 239 mins. eee 71 0 21 29.6% 31 43.7% 
fe. | fk nn cannes 16 1 6.3% 2 12.5% 9 56.3% 

Time ot stated... <0... cs ; 3 0 —- 1 as 3 _ 

pee Oa eee 640.. 20, or 3.1% 146, or 22.8% 231, or 36.1% 


We must point out that the number of cases included in Group V, in 
which the operation lasted 240 minutes, or more, is so small that the dif- 
ferences in local recurrence and clinical cure rates between this group and 
other groups are not statistically significant. The difference in clinical cure 
rates between Group III and Group IV, however, is possibly indicative of 
true improvement in operative technic. 

The operative mortality, in these data, shows a slight increase as the 
duration of the procedure is prolonged beyond two hours. This again, how- 
ever, is a factor which depends more upon the technic of the individual 
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operator than upon the actual length of the operation. The operative mor- 
tality of 3.1 per cent which occurred in this series of cases as a whole, 
between 1915 and 1934, is certainly somewhat higher than we need anticipate 
with present-day surgical technic. If proper care is taken to avoid: operative 
shock by gentle handling of the tissues, the use of sharp dissection rather than 
scraping, tearing, and ripping apart of the tissues, and avoidance of dehy- 
dration of the tissues by keeping them covered with moist towels and com- 
presses, we know that four or five hours can be devoted to the performance 
of this operation without raising the operative mortality above one per cent. 
It is our personal belief that this length of time is, indeed, needed to carry 
out the extensive and meticulous dissection required in the Halsted type of 
radical mastectomy. 

As evidence that the surgical staff of the Presbyterian Hospital, as a 
whole, is coming around to the point of view that the more meticulous type 
of radical mastectomy is worth doing, Table IX, showing the length of radical 
mastectomy according to five-year periods, is presented. 


TABLE IX 
LENGTH OF RADICAL MASTECTOMY IN PRIMARY CASES ACCORDING TO FIVE-YEAR PERIODS 

No. of Cases No. of Cases No. of Cases No. of Case 

Length of Operation 1915 - 1919 1920 - 1924 1925 - 1929 1930 - 19348 
0- 59 mins... 28 15 11 2 
60 - 119 mins... . 65 52 81 57 
120 - 179 mins. Ae 4 oe 32 58 60 89 
180 - 239 mins... 2 2 6 61 
240 or more mins...... - 0 0 1 15 
Time not stated " 1 0 1 1 
Totals Joe ; ; 128 127 160 225 


During the most recent five-year period, in which the length of time 
devoted to the operation has been increased, the clinical cure rate has 
shown a definite and rather striking rise, as indicated in Table X. 


TABLE X 
RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES ACCORDING TO FIVE-YEAR PERIODS 
Operative 5-Year Local 5-Year Clinica 
No. of Deaths Recurrence Cures 
Five-Year Periods Operations No. Per Cent No. Per Cent No. Per Cent 
I—1915-1919 - aoe ; 128 3 2.3% 32 25.0% 34 26.6% 
II—1920-1924 . 127 7 5.5% 24 18.9% 37 29.1% 
III—1925-1929 ; 5 te : Ose: 160 & 5.0% 42 26.3% 53 33.1% 
IV—1930-1934........ 73 225 2 0.9% 48 21.3% 107 47.6% 
Totals Sel ahd 640 20, or 3.1% 146, or 22.8% 231, or 36.1% 


It cannot be assumed that the steady improvement in the clinical cure 
rate over this 20-year period is entirely due to the fact that as time has 
gone by the operative attack has been progressively more thorough. The 
more careful selection of cases during recent years certainly has also 
played a part in this improvement in results.. In a separate paper devoted 
to the question of operability we will discuss this matter of the selection 
of cases in detail. 

Biopsy.—The question of the harmfulness of biopsy in breast carcinoma 
has been long debated. At the Presbyterian Hospital it has been the custom 
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to do biopsies in all cases where a sure diagnosis cannot be made from the 
clinical findings. This has included about one-third of the cases. Table X] 
shows the relationship of biopsy to results. 


TABLE XI 
THE INFLUENCE OF BIOPSY ON THE RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 
5-Year Local 5-Year Clinical 
No. of Recurrence Cures 

Procedure Operations No. Per Cent No. Per Cent 

No biopsy done........... Presb arte : 401 102 25.4% 112 27.9% 
Biopsy, 6 days or less preoperative : 5 1 20.0% 3 60.0% 
7 to 12 days preoperative ene : ; v 7 2 28.6% 3 42.99 
13 days or more preoperative 7 2 28.6% 3 42.9%, 
Biopsy at operation Sey rien ; : 220 39 17.7% 110 50.0% 
Totals pas P 640 146. or 22.8% 231, or 36.1% 


From these data it is hardly fair to draw any conclusion, because biopsy 
is more often done in the early than in the advanced cases, and the prognosis 
is, of course, better in this early group of cases. In order to exclude this 
disturbing factor we have prepared Table XII, which includes only those 
cases in which the primary tumor measured more than two centimeters 
in diameter (pathologic measurements) and yet was operable according 
to the criteria which today we rely upon. Thus, the earliest, as well as 
the most advanced cases, have been excluded. 

TABLE XII 
THE INFLUENCE OF BIOFSY ON THE RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 


IN WHICH THE TUMOR MEASURED MORE THAN TWO CENTIMETERS (PATHOLOGIC MEASURE- 
MENTS) AND WAS OPERABLE ACCORDING TO HAAGENSEN-STOUT CRITERIA 


5-Year Local 5-Year Clinical 
No. of Recurrence Cures 
Procedure Operations No. Per Cent No. Per Cent 
No biopsy.... Pe Tee 234 47 20.1% 79 33.8% 
Biopsy some days before operation 7 1 14.3% 3 42.9% 
Biopsy at operation eres Se : 123 20 16.3% 61 49.6% 
Totals. . oiete ahaa ; arte 364 68, or 18.7% 143, or 39.3% 


From these data it would appear that biopsy does not prejudice the 
end-results of radical mastectomy. Greenough!' reached a similar conclusion 
from his study of the results at the Massachusetts General Hospital. Thus, 
we do not hesitate to employ biopsy if any doubt regarding the diagnosis 
remains. If the lesion is clearly a carcinoma and operable we do not, how- 
ever, biopsy it. Careful study of the clinical features of every case, and an 
extensive background of experience with lesions of the breast, are necessary 
if this policy is to be safely pursued. It will be easier and safer for the 
less experienced to biopsy all breast lesions. There are certain indolent forms 
of breast abscess, and forms of fat necrosis, which can be clinically indis- 
tinguishable from mammary carcinoma. The damage that is done by a 
radical mastectomy carried out for one of these benign lesions far out- 
weighs the inconvenience of biopsy and the theoretic objections to it. 

It is our personal practice to reduce the trauma of biopsy to a minimum 
by making only a small incision, and excising only a very small wedge of 
tissue from the superficial part of the lesion. We do not excise the whole 
tumor, because if this is of considerable size excision will open up tissue 
planes widely, and possibly increase the danger of spreading the disease, 
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We find that a small wedge serves adequately for frozen sections in the 
great majority of cases. If this is not satisfactory we, of course, remove 
a large piece. 

Ward versus Private Cases——It has been the general. experience that 
results are better with private than with ward patients, and this is confirmed 
by the data in the present series (Table XIII). 

TABLE XIII 


RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 
Ward versus Private Cases 


Operative 5-Year Local 5-Year Clinical 
No. of Deaths Recurrence Cures 
Classification Operations No. Per Cent No. Per Cent No. Per Cent 
Ward....... : ee een ee ata 422 13, or 3.1% 119, or 28.2% 137, or 32.5% 
| ae Bes eu aaie Bah 218 7, or 3.2% 27, or 12.4% 94, or 43.1% 
SO ee 640 20, ‘or 3.1% 146, or 22.8% 231, or 36.1% 


The better results in private patients are no doubt due to the fact that 
they come for treatment earlier in the course of the disease. This is demon- 
strated in Tables XIV and XV, which show the duration of the disease 
and, also, the frequency of involvement of the axilla in ward and private 
patients. 

TABLE XIV 


DURATION OF DISEASE ON ADMISSION IN PRIMARY CASES 
Ward versus Private Cases 


No. of Operations Duration Duration Duration 
Duration Lessthan 1 Month 1 to 5 Months 6 Months or More 
Classification Total Stated No. Per Cent No. Per Cent No. Per Cent 
ee : = 422 413 51 12.3% 171 41.4% 191 46.2% 
NE eee -218 182 49 26.9% 65 35.7% 68 37.4% 
Totals Sethe me sith 640 595.....100, or 16.8% 236, or 39.7% 259, or 43.5% 
TABLE XV 


FREQUENCY OF AXILLARY METASTASIS IN PRIMARY CASES 
Ward versus Private Cases 


No. of Operations 


Microscopic Disease Limited to Breast Axillary Metastases 
Classification Total Report No. Per Cent No. Per Cent 
ee yes 422 409 147 35.9% 262 64.1% 
Private........ te 218 213 90 42.3% 123 57.7% 
Totals. . - 640 + ee ..237, or 38.1% 385, or 61.9% 


Duration of Disease on Admission.—As might be expected, the earlier 
that patients came for treatment the better was their chance of clinical cure. 
These data are shown in Table XVI. 

There are ready explanations for the two apparent paradoxes in this table. 
The fact that the results were better in patients who had had their tumors 
for more than three years than they were in those in whom the duration had 
been somewhat shorter, can be explained by assuming that the tumors that 
had been present for such a long time were slow-growing, well differentiated 
ones, and, therefore, more easily cured. The good results in the group of 
cases in which the duration of disease on admission was not stated can be 
explained by the fact that most of these patients with defective histories 
were private ones, who did better as a group. 

Our data are not large enough to provide any significant conclusions 
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TABLE XVI 
RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 
ACCORDING TO DURATION OF DISEASE ON ADMISSION 


5-Year Local Recurrence 5-Year Clinical Cure 
Duration of Disease No. of Cases No. Per Cent No. Per Cent 

TE PI wove weccewcenews ces : 50 8g 16.0% 27 54.0% 
ee 50 10 20.0% 17 34.0% 
ce > eee r 110 20 18.2% 44 40.0% 
WG AUIS 5 occ 's'o co's sales Siow w oa's 126 46 36.5% 45 35.7% 
ee” ie 119 23 19.3% 34 28.6% 
EO Se avai 75 19 25.3% 20 26.7% 
og rr ae ite 27 7 25.9% 6 22.2% 
a Ween 38 6 15.8% 16 42.1% 
Not stated.......... a 45 7 15.6% 22 48.9% 
Totals.... tech tea e Sik 640 146, or 22.8% 231, or 36.1% 


regarding the interesting question of whether or not patients with carcinoma 
of the breast are coming for treatment earlier today than previously. 

While it is, of course, true, as our data show, that early diagnosis and 
treatment is one of the most important factors influencing the results in 
breast carcinoma, there is a considerable group of patients in whom the 
prognosis is bad even though they come for treatment soon after they 
discover their disease. This fact is well shown in Table XVII, in which 
the duration of disease and the presence of axillary metastases are correlated. 

TABLE XVII 


THE RELATIONSHIP OF DURATION OF DISEASE ON ADMISSION IN 
PRIMARY CASES TO THE PRESENCE OF AXILLARY METASTASES 


No. of Operations Limited to Breast Axillary Metastases 


Microscopic 


Duration Total Sections No. Per Cent No. Per Cent 
Less than 1 month........... 100 98 49 50.0% 49 50.0% 
Ce 236 229 91 39.7 138 60.3% 
6 months or more........... 259 25 81 32.0% 172 68.0% 
Duration not stated......... 45 42 16 38.1% 26 61.9% 
MES ion cv aca alec 640 622 .....237, or 38.1% 385, or 61.9% 


Axillary Involvement—Among all of the factors influencing the prog- 
nosis in carcinoma of the breast treated by surgery that of involvement of 
the axillary lymph nodes is probably the most important. The relationship 
of the microscopic findings in the axillary lymph nodes to the end-results 
in the Presbyterian Hospital series is shown in Table XVIII. 


rasie XVIII 
RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES ACCORDING TO 
AXILLARY INVOLVEMENT (MICROSCOPIC) 


No. of 5-Year Local Recurrence 5-Year Clinical Cures 
Extent of Disease Operations No. Per Cent No. Per Cent 
On eee eee 237 23 9.7% 145 61.2% 
ho ee eee er 385 120 31.3% 81 21.0% 
No microscopic sections................- 18 3 16.7% 5 27.8% 
| ere err rr ee Tere 640 145, or 22.8% 231, or 36.1% 


The clinical cure rate is thus seen to be approximately three times as high 
in those in whom the disease is limited to the breast as it is in those in 
whom it has extended to the axillary lymph nodes. The frequency of local 
recurrence appears to be similarly related to the presence of axillary in- 
volvement. It is indeed worth while considering the data for local recur- 
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rence in relationship to axillary involvement in more detail, for they show 


some interesting features (Table XIX). 


TABLE XIX 
RELATIONSHIP OF LOCAL RECURRENCE TO AXILLARY INVOLVEMENT. (MICROSCOPIC) 

Radical mastectomies for which microscopic sections were available 622 

I—Disease limited to breast 237, or 38.1% 
Pare ne INTIS OUR AUT TONED Sos ins is sh ek che esc sadededuseeecsdoass 17 
B—Loca! recurrence in axilla only 4 
C—Local recurrence both chest and axilla 2 

Total cases with local recurrence. . . oe . Baw Prt 

II—Anillary nodes involved.................2.05. ; Sanh ba sb ednse a0as ee Olle 
A—Local recurrence on chest only. . 84 
B—Local recurrence in axilla only , 12 
C—Local recurrence both chest and axilla 5 ot Pr ee Sere ee sieca wee 

Total cases with local recurrence... atts : F ite SRO 3t24 


In the group of cases in which the disease was limited to the breast, 
recurrence, nevertheless, developed in the axilla in six instances. We can 
explain this paradox by assuming either that lvmph nodes containing the 
disease were left behind or that the surgeon actually implanted carcinoma 
in the axilla. 

If we could only know before operation whether or not the axillary 
nodes are actually involved by the disease it would be of considerable help 
to us in planning treatment. Unfortunately, however, clinical examination 
is but a poor guide, for the most careful palpation of the axilla frequently 
fails to detect involved nodes. The experience at the Presbyterian Hospital 
in this regard is shown in Table XX. 


TABLE XX 


THE ACCURACY OF CLINICAL DIAGNOSIS OF AXILLARY LYMPH NODE 
METASTASES IN PRIMARY CASES TREATED BY RADICAL MASTECTOMY 


No. of Microscopic Axillary Metastases 
Clinical Diagnosis Operations Sections Available No. Per Cent 
Axillary nodes not involved...... witsdet a : 336 325 143 44.0% 
Axillary nodes involved......... ae er 284 278 236 84.9% 
No diagnosis made ar Paes 20 19 6 31.6% 
Totals ; 640 622 385, or 61.9% 


From these data we see that when the clinician thought that there were 
no axillary metastases he was wrong in 44 per cent of the cases, and 
vice versa, when the thought that the axilla was involved, he was wrong 
in 15.1 per cent of the cases. 

The mere size of the axillary nodes is of considerable value in judging 
whether or not they contain metastases (Table XX1I). 

Unfortunately, most of the case records in the present series did not 
contain measurements of the enlarged axillary lymph nodes expressed in 
centimeters. We believe that an attempt to measure the transverse diameter 
of palpable axillary nodes should always be made, even though the surgeon 
is fully aware of how difficult it is to make such measurements accurately, 
particularly in obese patients. It is only by the accumulation of actual 
measurements of this kind that we can hope to become more expert in our 
judgment of axillary involvement. We have seen only one patient in whom 
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TABLE XXI 
THE FREQUENCY OF METASTASES IN AXILLARY NODES IN PRIMARY CASES ACCORDING 
TO THEIR SIZE BY CLINICAL MEASUREMENT 


No. of Microscopic Axillary Metasteses 
Clinical Measurement of Lymph Nodes Operations Sections Available No. Per Cent 
Nodes not paipable................ 177 171 62 36.3% 
Nodes moderately enlarged 359 349 239 68.5% 
60 56 93.3% 


Nodes massively enlarged... .. : 01 


Nodes 2.5 cm. or more in diameter 23 23 22 95.7% 
Not described eee oes : 20 19 6 31.6% 
MES Sav ar cosh Gtbe ie oe sins aces a 640 622 385, or 61.9% 


enlarged axillary nodes that measured 2.5 cm. or more in transverse diameter 
did not contain metastases. 

Preoperative Radiation—A small proportion of the patients in this series 
received preoperative roentgenotherapy. Most of these cases were treated 
in the years Ig15 to 1923, the treatment consisting of several suberythema 
doses, given over large fields, to the front and back of the chest. We well 
realize that this is a very different kind of radiation from that given today, 
but the results are presented for what they are worth. (Table XXII). 

TABLE XXII 


THE INFLUENCE OF PREOPERATIVE RADIATION ON THE RESULTS OF 
RADICAL MASTECTOMY IN PRIMARY CASES 


5-Year Local Recurrence §-Year Clinical Cures 
Treatment No. of Cases No. Per Cent No. Per Cent 
No preoperative radiation. ... A 562 126 22.4% 209 37.2% 
Preoperative radiation. ........ccccccee 78 20 25.6% 22 28.2% 
Totals BOR eT ee” casts 640 146, or 22.8% 231, or 36.1% 


When data of this kind are presented, the objection is always raised that 
results are necessarily better in the group of patients who did not receive 
radiation because this kind of treatment is administered more often in the 
advanced cases than in the early ones. This was certainly true in the 
present series of cases, if the presence of axillary metastases is taken as 
an index of the extent of the disease. In the group of patients who did 
not receive preoperative radiation 60.3 per cent had axillary metastases, while 
in the group radiated preoperatively 72.4 per cent had axillary metastases. 
In our data we get no closer to an answer to the question by breaking down 
the cases into different categories, for the numbers of cases then become 
so small that they have no statistical significance. 

It is not our practice today, at the Presbyterian Hospital, to give pre- 
operative radiation to patients with operable carcinoma of the breast. This 
decision is based upon experience with radiation in patients treated sub- 
sequent to 1934, and, therefore, not included in the present report. 

Postoperative Prophylactic Radiation Postoperative radiation, with the 
intent of preventing reappearance of the disease, was administered more fre- 
quently in this series of cases. Indeed, about three-fifths of the patients 
Many of these patients were treated subsequent to 1923, and 


received it. 
The factors usually were: 130 kilo- 


received the modern type of radiation. 
volts, 0.25 Mm. of copper and 1 Mm. of aluminum filter, tube-skin distance 
The dosage was 400 r. over the field of operation on the chest wall 
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and anterior axilla, as well as the supraclavicular area and sometimes the 
opposite axilla. This series of treatments was repeated at least once, after 
from four to eight weeks. The results of this treatment are shown in 
Table XXIII. 

TABLE XXIII 


THE INFLUENCE OF POSTOPERATIVE PROPHYLACTIC RADIATION ON THE 
RESULTS OF RADICAL MASTECTOMY IN PRIMARY CASES 


5-Year Local Recurrence 5-Year Clinical Cures 
Treatment No. of Cases No. Per Cent No. Per Cent 
No postoperative prophylactic radiation. . 372 73 19.6% 137 36.8% 
Postoperative prophylactic radiation..... 268 73 27.2% 94 35.1% 
ee wth woh ate pa ww aie-s 640 146, or 22.8% 231, or 36.1% 


In evaluating these data we again meet with the fact that postoperative 
prophylactic radiation is more often administered to advanced than to early 
cases, which prejudices the results. This was, indeed, the case in the present 
series of cases, for only 53.9 per cent of the patients who did not receive 
the radiation had axillary metastases, while 72.5 per cent of those who were 
given postoperative prophylactic radiation had axillary involvement. In order 
to reduce the disturbing effect of this factor we have prepared Table XXIV, 
which includes only those cases in which axillary metastases were present, 
and yet were operable according to the criteria that we today rely upon. 
Thus, the earlier, as well as the most advanced cases, have been excluded. 


TABLE XXIV 
THE INFLUENCE OF POSTOPERATIVE PROPHYLACTIC RADIATION ON THE RESULTS OF RADICAL 
MASTECTOMY IN PRIMARY CASES IN WHICH AXILLARY METASTASES WERE PRESENT, 
YET OPERABLE ACCORDING TO HAAGENSEN-STOUT CRITERIA 


5-Year Local Recurrence 5-Year Clinical Cures 
Treatment No. of Cases No. Per Cent No. Per Cent 
No postoperative prophylactic radiation. . 154 34 22.1% 38 24.7% 
Postoperative prophylactic radiation..... 143 40 28.0% 45 31.5% 
I claro 2 Chunks ian uni k opie with ee 297 74, or 24.9% 83, or 27.9% 


These differences in results in the two groups of cases are not of statistical 
significance, and we are forced to conclude that this kind of radiation has not 
been of any demonstrable value in our series. 

Palliative Radiation for Recurrence.—The usefulness of roentgenotherapy 
for recurrent disease is quite another matter. It has been of the greatest 
palliative value in controlling pain due to bone metastases, and in clearing up 
small local recurrences in the field of operation. 

When persistent pain develops in the back, pelvis, or legs of a patient who 
has had a radical mastectomy for carcinoma of the breast we begin radiation 
at once, even though the roentgenograms fail to reveal any definite bone 
lesion. 


SUMMARY 


In studying a series of 1040 carcinomata of the female breast, seen at the 
Presbyterian Hospital between 1915 and 1934, inclusive, we have been 
aided by the punch-card method of analysis, which we heartily recommend 
for investigations of this sort. 
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We have stressed the importance of calculating operability and five-year 
clinical cure rates in absolute terms, that is on the basis of the total number 
of patients seen in the clinic, and without any deductions whatever for patients 
lost track of, treatment not completed, etc. Only in this way can strictly 
comparable statistics from different clinics be obtained. 

A total of 640 radical mastectomies were performed by a variety of 
methods. Local recurrence in the operative field on the chest and in the 
axilla was distressingly frequent. It had developed in 22.8 per cent of the 
640 patients within five years after operation. Death was usually due, of 
course, to distant metastases, which developed most frequently in lungs, 
pleura, and bones. 

During the course of the years covered by the present report there was 
an increasing tendency of the surgeons of the hospital staff to take a longer 
time to carry out radical mastectomy, and to increase the extent of the dis- 
section. There was suggestive evidence that these more radical operations 
gave better results. 

REFERENCE 
1 Greenough, R. B.: Early Diagnosis of Breast Cancer. ANNALS OF SURGERY, 102, 
233, August, 1935. 














LYMPHEDEMA OF THE ARM FOLLOWING RADICAL 
MASTECTOMY FOR CARCINOMA OF BREAST* 


A NEW OPERATION FOR ITS CONTROL 
SAMUEL STANDARD, M.D. 
New York, N. Y. 
FROM THE GENERAL SURGICAL SERVICE OF MONTEFIORE HOSPITAL, NEW YORK, N. Y, 


POSTOPERATIVE LYMPHEDEMA of the arm following radical mastectomy 
of the breast often proves to be a disabling sequela. The cause of its oc- 
currence has been variably ascribed to: (1) Postoperative inflammation. 
(2) Venous obstruction. (3) The result of fibrosis following postopera- 
tive radiation. (4) Recurrent malignancy with obstruction in the axilla. 
(5) The theory proposed by Reinhoff, who ascribes the fibrosis to the dead 
space left in the axilla when the lateral flap is tented over the axilla in the 
primary closure. However, he admits that even with closure by primary 
grafting, which permits skin to remain against chest wall from the very 
beginning, postoperative lymphedema is not avoided. 

Devenish and Jessop, in their paper on the nature and cause of swelling 
of the upper limb after radical mastectomy, have proved with fair certainty 
that it is not due to venous obstruction, and that the most likely cause is 
lymphatic block. 

Lymphedema of the arm may prove a very disabling sequela which, 
in the absence of recurrence, has defied therapy and has, in some instances, 
driven a patient to amputation of the arm to escape disability and pain. These 
patients find themselves freer in activity with the arm off than with the 
heavy weight of a useless appendage. 

The methods heretofore used for its relief have been uniformly un- 
satisfactory. The Kondoleon operations reported, have, on occasion, given 
slight relief, but these were temporary. Lymphangioplasty has fallen into 
disuse because of the danger of infection in the lymphedematous tissue, and 
because, even in the absence of infection, reduction in the size of the arm 
is not appreciable. 

A third, nonsurgical method, suggested by Devenish and Jessop, has given 
fair results in the less advanced cases. They suggest elevation of the arm 
and bed rest, for a period of time, to permit recession of the edema and, 
later, the wearing of an elastic corset about the arm during the day, and 
elevation during the night. 

Ross Veal, in 1937, discussing the problem of postoperative lymphedema 
following radical mastectomy, wrote; “No procedures have yet been devised 


to remedy it.” 


* Read before the New York Surgical Society, February 25, 1942. 
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The following case is presented to call attention to an hitherto untried 
method to release the lymphedema of the arm following radical mastectomy : 

Case Report.—C. R., white, female, age 58. In 1931, eleven years ago, she had 
had a radical mastectomy performed for a breast carcinoma, followed by radiotherapy. 
Within a year following the operation, swelling of the arm occurred and became pro- 
gressively greater. Her first admission to Montefiore Hospital was in January, 1938, 
seven years after her operation. Roentgenograms taken then, and on many occasions 
since then, for radicular pain, showed no demonstrable bony metastases, and there is 


no clinical evidence of recurrence to date. 





A B 


Fic. 1.—A. Appearance of arm nine years after mastectomy for carcinoma of 
breast. 3. Appearance of arm 12 months after operation. 


From January, 1938, to January, 1940, she was admitted to the hospital five times 
with the complaint of swelling, pain, and disability of the right arm. During this two- 
year period she received radiation therapy, regional nerve block, elevation on an air- 
plane splint, and an attempt to transplant a segment of the latissimus dorsi into the 
axilla. The latter attempt had to be abandoned because of the dense fibrosis en- 
countered in the axilla. None of these procedures altered the extent of the swelling 
of the arm or relieved the pain. 

In October, 1940, she came under our care at Montefiore Hospital. The arm and 
hand were markedly swollen and painful (Fig. 1A). The skin was tense, firm, and 
shiny. The arm enlargement forced her to walk with a list to the opposite side to 
counterbalance its weight. 

She was unable to turn in bed without lifting the arm, had to lift it to the table 
with her good arm when she sat down to her meals. The hand was swollen. The 
swelling involved the fingers to such an extent that she could not flex them, making 
the hand a functionally useless appendage. 
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She asked that the arm be amputated for relief. Dr. Venet, Surgical Resident, 
suggested a plastic procedure. The experimental nature of the procedure was explained 
to her, and she consented to it on our promise that if it failed we would then amputate 
the arm. She was put to bed for three weeks, her arm suspended and elevated on a 
ramp, and an Ace bandage was reapplied each day, as the swelling subsided (Fig. 2). 

Operation—December 9, 1940: This consisted of the excision of an oval segment 
of skin and deep fascia, exposing bare muscles, on the.medial aspect of the arm. The 
skin of the chest wall opposite this segment was opened through the deep fascia to the 
muscles (serratus anterior) covering the thorax (Fig. 3); the skin edges were sutured 


by interrupted silk. The arm was immobilized against the chest wall by a snug bandage. 





Fic. 2.—Appearance of arm after three Fic. 3.—Appearance of arm four weeks afte 
weeks of bed rest; elevation of the ; and operation 
daily reapplication of Ace bandage in prepara 
tion for surgical procedure. 
We intended to carry the incision from arm to chest as a continuous line. The in 


cision was not so extended because of the severe radiation fibrosis of the skin in the 
axilla. The skin was so leathery in this area, that it would have jeopardized sub- 
sequent healing. However, in the absence of such fibrosis, that should be the incision 
of choice, since it would furnish even greater collateral vascular and lymphatic possi- 
bilities than the operation as here performed. 

Her postoperative course was uneventful. The wound healed per primam. The 
effectiveness of the procedure may be measured, in part, by her having made no request 
that we carry out our promise of amputating her arm (Fig. 1B). She now walks about 
freely ; can attend to all her wants; has no difficulty feeding herself; she can comb her 
hair, write, knit, adjust her clothing, and undertake all the activities that she had done 
previously. Her only limitation is that of abduction of the arm. The arm remains 
loosely chained to the chest wall (Fig. 4). 

The principles of the method here presented are more important than 
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the details in this case. The use of the chest wall, to furnish a collateral 
return from the arm, evidently furnishes an adequate return lymphatic flow. 

A second operative method, with this principle in mind, is a plastic pro- 
cedure in which the flap could be swung from the back, across the axilla, 
and down the arm. This may supply the alternate route for venous and 
lymphatic return without fixing the arm to the chest wall. 





Fic. 4.—Demonstrating mobility of hand with arm fixed to chest wall. Elbow, 
wrist and finger motion free. 


In view of the varied etiologic factors considered in the production of post- 
operative lymphedema, several prophylactic methods present themselves for 
consideration : 

1. Careful surgery to minimize trauma, and its resultant tissue reaction. 

2. The use of minimum size ligatures to reduce responses to foreign body. 
Silk suggests itself as a good substitute for gut. 
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3. A careful preparation of the operative field, and protection, during 
the operation, to minimize the introduction of infection. 

4. The preservation of available venous channels. In such cases, where 
the axillary vein requires resection, the cephalic vein, which ordinarily is 
spared in a radical mastectomy, should be particularly guarded against injury. 

5. Reinhoff’s suggestion which. consists of swinging a flap of latissimus 
dorsi to fill the axillary dead space and furnish an alternate route for lym- 
phatic flow. 

When, despite prophylactic measures, lymphedema occurs, and becomes 
of sufficient severity to produce disability, the operation here suggested adds 
another surgical procedure for its control. 


Discussion.—Dr. F. W. Bancrorr (New York): Dr. Guthrie has util- 
ized a simpler technic for some of these instances of edema of the arm. He 
makes, under local anesthesia, several incisions over the shoulder and down- 
ward into the upper third of the arm. By the use of a clamp, the sub- 
cutaneous tissue is tunneled and celloidin ribbon-like bands are inserted, the 
arm is placed in elevation and the celloidin bands are left in place for about 
six weeks. They are later removed after definite lymphangitic channels have 
been established. I do not believe that he has obtained as beautiful a result 
as is shown in Dr. Standard’s case. However, it would be my impression 
that the simplest method should be tried first. These marked lymphangitic 
engorgements of the arm have been more frequent since radiotherapy has 
been employed, and it is my impression that they are not due to recurrences, 
as was previously considered the case, nor due to thrombosis of the vein, but 
are probably the result of sclerosis of the lymphatics coming from the arm 
into the axilla. 
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EXTRADURAL HEMORRHAGE IN THE ANTERIOR 
CRANIAL FOSSA 


SIDNEY W. Gross, M.D., aNnp Natuan Savitsky, M.D. 
New York, N. Y. 
FROM THE MORRISANIA CITY HOSPITAL, NEW YORK, N. Y. 

IeXTRADURAL HEMORRHAGE is a frequent cause of death following head 
injury. Of 507 cases of head injuries which came to autopsy Vance! found 
extradural hemorrhages in 106 cases. In 61, the extradural hemorrhage 
was the principal cause of death. It is not necessary to describe the course 
of the usual case of extradural hemorrhage. The syndrome is readily recog- 
nized, and the correct diagnosis and operative treatment are most often 
followed -by recovery of the patient. Occasionally extradural hemorrhage 
is diagnosed clinically but not found at operation. In other cases the 
diagnosis is missed and an extradural hemorrhage is discovered at autopsy. 
The failure to find an extradural hemorrhage at operation when the clinical 
symptoms point to such a lesion is due either to unusual location of the 
clot or to the presence of some other pathologic process which may simulate 
an extradural hemorrhage. 

This report is concerned with extradural hemorrhage in the frontal 
fossa. Clots in this location are frequently overlooked at operation unless 
the surgeon is aware that on rare occasions an extradural hemorrhage may 
be limited to the frontal fossa. In a perusal of the literature * * * 
cases of frontal extradural hemorrhage are alluded to, but the problem 


isolated 


itself has received brief consideration. Briesen,® describes the following 
case: “The clinical picture was classical (of extradural hemorrhage). A 
bilateral subtemporal decompression was performed in a routine manner. 
It failed to disclose a hematoma. On autopsy, a large extradural hematoma 
which had not been diagnosed was found one centimeter anterior to the site 
of the operation.” By far, most extradural hemorrhages are found in the 
middle fossa, and the usual subtemporal decompression exposure is adequate 
for the majority of cases. In a series of 504 cases of fracture of the skull 
studied at autopsy LeCount and Appelbach® found 104 extradural hemor- 
rhages large enough to cause appreciable compression of the brain. Of these, 
49 clots covered the convexity of the temporal, parietal and occipital lobes ; 
14, the occipital lobe; six the frontal and parietal lobes; and 1, the temporal 
and parietal lobes on both sides. 

In the following three cases extradural hemorrhages were limited to 
the frontal fossa: 

Case 1.—A white male, age 14, struck the right side of his head on an iron 
stanchion. He suffered a bruise of the right side of the forehead but otherwise had 
no other symptoms of a severe injury at the time. The accident occurred at 4:30 P. M. 
He went to bed that night feeling well, but awoke at about midnight complaining 
of severe headache. He vomited several times and then became semistuporous. The 
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next morning he was still in a stupor, and had involuntary twitching of both sides 
of the. body. That evening, 30 hours after the accident, he was admitted to a 
hospital. On examination, in addition to the stupor and contusion of the right side 
of the forehead, the Babinski sign was positive on both sides. Pulse 60, blood pressure 
150/90, temperature 101° F. The surgeon at this hospital advised nonoperative 
treatment. Notwithstanding this the patient was immediately removed to another 
hospital for operative intervention. When seen at this time (2 A. M.) the pulse was 54, 
and there were occasional jerking movements of the face. The right pupil was fixed 
and dilated, and the Babinski sign positive on both sides. A diagnosis of right extra- 
dural hemorrhage was made and immediate exploration carried out. An opening, about 
five centimeters in diameter, was made in the skull just above the zygoma on the 





Fic. 1.—Compression of right frontal pole by extradural clot. 


right side. There was no evidence of extradural or subdural hemorrhage. A _ similar 
exploration was made on the left side without any abnormal findings. 

The patient failed to improve, and died 24 hours later. An autopsy disclosed a 
large extradural hemorrhage, seven centimeters in diameter, in the right anterior 
fossa. The clot caused marked compression of the anterior portion of the right 
frontal lobe (Fig. 1), with a concave deformity of the lobe. Careful examination 
did not reveal a fracture of the vault or base of the skull. 

In this case the history and findings were so typical of an extradural 
hemorrhage that thorough explorations of both middle fossae were carried 
out in search of the clot. The finding of the clot at autopsy, compressing the 
tip of the frontal lobe, was a new experience to us. In 22 cases of extradural 
hemorrhage operated upon during the past seven years, all except the 
three cases herewith reported were found on middle fossa explorations. 

Case 2—A white male, age 10, fell from his coaster wagon at about noon. 
He was not unconscious and went home unassisted. At about 3 p.m. he began to 
vomit. Later that afternoon he complained of headache and became drowsy. He was 
admitted to the hospital at 8:15 p.M., about eight hours after the accident. 

On examination, there was an abrasion of the left forehead. He was semistuporous. 
When aroused he seemed bewildered. Percussion of the skull in the left frontal 
The pupils were equal and reacted promptly to light. There 
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was a ptosis of the left eyelid, a right central facial weakness, and right hemiparesis, 
with a positive Babinski on the right. The pulse varied between 55 and 64. Roent- 
genologic examination of the skull showed no evidence of fracture. 

A diagnosis of left extradural hemorrhage was made and immediate exploration 
carried out under local anesthesia. No clot was found in the middle fossa. The usual 
subtemporal decompression incision was converted into a T-shaped incision to permit 
exploration of the anterior fossa. An extensive extradural hemorrhage was found 
compressing the frontal lobe. 

The patient made a prompt recovery and was discharged 18 days later. 

Case 3.—A white male, age 31, was struck over the head with a baseball bat. 
The exact details are not available concerning his condition immediately after the 
blow. However, he went home unassisted. The next day he had a headache which 
was attributed to a “hang-over.” However, during the next 48 hours he became 
drowsy and had difficulty in talking and was admitted to the hospital. 

On examination, there was a bruise in the left frontotemporal region. The 
pulse was 66; blood pressure 140/85. He had some difficulty in naming objects. 
A right centfal facial palsy was present. Roentgenologic examination of the skull 
showed a comminuted, slightly depressed fracture in the left frontal and parietal 
regions. The patient seemed to improve following a lumbar puncture, and hypertonic 
glucose solution. His pulse remained slow. The improvement, however, was only 
temporary. One week after the accident he developed a left internal rectus weakness. 
The left pupil was larger than the right and failed to react to light. The aphasia 
became more marked. The following day an exploration for an extradural hemor- 


rhage was carried out. An extensive comminuted fracture was found in the left 
frontal region. The fragments were slightly depressed. Bright red blood exuded 
between the fragments. As the bone fragments were removed, a very large, dark 


extradural clot was found in the anterior fossa. 

Following this procedure the patient gradually improved. He became less and 
less aphasic, so that one month later, at the time of his discharge from the hospital, 
his speech was almost normal. The left internal rectus weakness was much slower 
to clear up. Over a period of six months it became less and less marked and _ finally 
recovered completely. 

Discussion.—The location of extradural hemorrhages depends chiefly 
on the meningeal arteries which are involved. In rare instances extradural 
hemorrhages result from tears in the intracranial venous sinuses. The middle 
meningeal is by far the most important vessel concerned in extradural hemor- 
rhage. Nevertheless, the anterior and posterior meningeal arteries may 
occasionally give rise to extradural clots. The middle meningeal artery is 
the largest branch of the internal maxillary artery. It enters the skull through 
the foramen spinosum and is distributed inside the skull to the dura over 
the frontal, temporal and parietal convexities. 

The anterior meningeal artery, which we believe is the vessel injured 
in anterior fossa extradural clots, is a branch of the anterior ethmoidal 
artery. The anterior meningeal artery supplies the dura of the floor of the 


anterior fossa and the dura covering the frontal pole. The posterior 
meningeal artery is a branch of the ascending pharyngeal artery. Along 


with a meningeal branch derived from the vertebral artery it supplies the 
dura of the posterior fossa. 

In most reports’? concerned with extradural hemorrhage the middle 
meningeal artery and its branches receive primary consideration, so much so, 
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that “extradural hemorrhage’ and “middle meningeal hemorrhage’ are 
terms which are often used interchangeably. Hemorrhages due to tears 
of the anterior and posterior meningeal arteries are much less frequent 
than those due to tears of the middle meningeal artery, but the knowledge 
that they may occur may lead to the correct diagnosis and treatment in 
atypical cases of acute cerebral compression following head injuries. 

The importance of a fracture of the skull has been unduly stressed in 
the diagnosis of extradural hemorrhage. The presence of a fracture line 
crossing a vascular channel is valuable supporting evidence in a suspected 
case of extradural hemorrhage. The absence of a fracture of the skull has 
no diagnostic value when other signs and symptoms point to extradural 
hemorrhage. Of the three cases presented in this report fracture of the 
skull was found only in one. The incidence of skull fracture in extradural 
clots due to middle meningeal hemorrhage is about 85 per cent. 

Initial loss of consciousness was not observed in Cases 1 or 2. In Case 3, 
the patient was injured during an alcoholic brawl. It is not known whether 
or not he was unconscious immediately after the blow to the head. In 
Cases I and 2 semistupor appeared after an interval of a few hours. In 
Case 3, the patient was drowsy for two or three days after the injury. 
After that his state of consciousness varied. At times he was more alert; 
at other times he was drowsy. He never lost consciousness completely. 

The pulse was slow in all three patients. Bradycardia has proved to be a 
valuable sign. Following an injury to the head it frequently indicates 
cerebral compression either by an extradural or a subdural clot. Elevation 
of the blood pressure is a less constant finding in extradural hemorrhage. 
It is a sign which is of value only when present. When the blood pressure 
increases in a case of extradural hemorrhage, the systolic pressure rises 
more rapidly than the diastolic, resulting in a high pulse pressure. 

The eye signs are of great value. In about 75 per cent of the cases 
of extradural clot due to middle meningeal hemorrhage, there is a fixed, 
dilated pupil on the side of the bleeding. In our three cases of extradural 
hemorrhage in the anterior fossa, eye signs appeared relatively late in the 
clinical course. In Case 1, the pupils were equal during the first 30 
hours, after which the right pupil became dilated and fixed. By this time 
the patient had generalized twitchings and other evidence of severe 
cerebral compression. In Case 2, the pupils were small, equal and reacted 
to light but after a few hours the patient developed a ptosis on the side 
of the clot. In Case 3, the pupil on the side of the lesion became dilated and 
fixed to light after an interval of seven days. At the same time a weakness 
of the internal rectus muscle appeared on the same side. 

In addition to the eye signs, findings of lateralizing value were noted 
in all our three cases. In Cases 1 and 2, there was a bruise of the fore- 
head. In Case 3, there was a bruise in the frontotemporal region and roent- 
genographic evidence of a fracture of the left frontal bone. Extradural hemor- 
rhages most often occur on the side of the injury, and usually bear some 
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relation to the site of the blow. Sir Charles Bell, long ago, demonstrated 
that at the point struck the dura separates from the skull and that bleeding 
continues into the space of primary separation. In Case 1, bleeding occurred 
under the site of injury. No other sign of lateralizing value appeared until 
30 hours later, when the right pupil became dilated. At the time little im- 
portance was placed on the location of the injury and both middle fossae 
were fruitlessly explored. In this case bilateral, involuntary twitching and 
rigidity appeared after an interval of about 12 hours. We have seen twitching 
and generalized rigidity in other cases of extradural hemorrhage and have 
learned that they forebode a grave prognosis. In Case 2, a hemiparesis 
and positive Babinski sign were present on the contralateral side when the 
patient was first seen at the hospital, about eight hours after the accident. 
In Case 3, a right facial weakness and an anomia were early signs of focal 
value. Homolateral eye signs developed much later, after an interval of 
seven days. 

The treatment of extradural hemorrhage is trephine exploration, with 
the least practicable delay. The side of the injury as indicated by external 
evidence, roentgenologic and neurologic findings should be explored first. 
The usual subtemporal decompression exposure is adequate for most extra- 
dural hemorrhages, but will not disclose a clot in the anterior or posterior 
fossa. If the clot is not found in the middle fossa, rapid conversion to a 
T-shaped incision, for exposure of the anterior fossa, should be carried out 
before exploring the opposite middle fossa. Extradural hemorrhages in the 
posterior cranial fossa are extremely rare. Coleman and Thomson* have 
recently pointed out that cerebellar signs in the presence of nuchal rigidity, 
after a head injury, in a drowsy patient, with a fracture of the occipital bone, 
should lead to the suspicion of a clot in the posterior fossa. In such a 
case, recently reported,® an extradural clot was removed from the posterior 
fossa with gratifying results. The bleeding occurred from a tear in the 
torcula Herophili. 


SUMMARY 
Three cases of extradural hemorrhage in the anterior cranial fossa are 
reported. When the history and findings indicate an extradural hemorrhage, 
exploration should be undertaken without delay. If the clot is not found 
in the middle fossa, the anterior fossa should be explored before the opposite 
middle fossa. An extradural hemorrhage may occur without a fracture of 
the skull. In extradural hemorrhages of the anterior fossa the eye signs 
are likely to appear relatively late. In extradural hemorrhages the site of 
the injury is of great localizing value and should guide the surgeon as to 
the place of exploration. 
REFERENCES 
1 Vance, B. M.: Fractures of the Skull, Complications and Causes of Death: A Review 
of 512 Necropsies, and ‘61 Cases Studied Clinically. Arch. Surg. 14, 1023- 
1092, 1927. 


825 





GROSS AND SAVITSKY . Annals of Surgers 


December, 1942 


2 Wortis, S. B., and Kennedy, F.: Acute Head Injury: A Study of 1,000 Cases. Surg., 
Gynec. and Obst., 55, 465, 1932. 

Gross, S. W., and Ehrlich, W.: Diagnosis and Treatment of Head Injuries, Hoeber, 
New York, 10940. 

Gurdjian, E. S.: Studies on Acute Cranial and Intracranial Injuries. ANNALS OF 


SURGERY, 94, 327, 1933. 
Briesen, Hans V.: A Head Injury Survey. Surg., Gynec. and Obst., 71, 633-642, 1940. 
> LeCount, E. R., and Appelbach, C. W.: Pathologic Anatomy of Traumatic Frac- 
tures of Cranial Bones and Concomitant Brain Injuries. J. A. M. A., 74, 501, 1920. 
7 Jacobson, W. H. A.: Middle Meningeal Hemorrhage. Guy’s Hospital Reports, 43, 
147, 1885. 
Coleman, C. C., and Thomson, J. L.: Extradural Hemorrhage in the Posterior Fossa. 
Surgery, 10, 985, 1941. 
































MASSIVE RUPTURE OF THE LIVER 
Lewis S. Pitcuer, M.D. 


Newton, Mass. 


MASSIVE RUPTURE OF THE LIVER following traumatic contusion of the 
abdomen is one of the most serious of abominal injuries. Most of the cases 
end fatally within a few hours, due to hemorrhage and shock, a few who 
do survive the initial hemorrhage die later from bile peritonitis or intestinal 
obstruction ; reported cases of complete recovery are rare. Branch! recorded 
two cases of deep rupture of the liver, with recovery, in 1938, and Krieg,” 
in 1936, reported one recovery out of ten cases treated during a period of 
seven years. These three cases are the only instances of recovery from 
massive rupture of the liver we found in the recent literature. 

Rupture of the liver, like rupture of the spleen, is usually the result 
of trauma. Ordinarily it is met with infrequently (ten cases in seven years 
at the Detroit City Hospital) but in time of war, particularly in mechanized 
and air warfare, it is a lesion which may be expected to occur more fre- 
quently. In Jolly’s* report of the recent Spanish Republican war he en- 
countered 38 cases of severe liver damage in 238 patients with abdominal 
wounds. 

The attitude of many surgeons faced with a massive rupture of the 
liver has been one of hopelessness for the general feeling has been that 
the liver cannot be surgically treated or repaired as other organs, par- 
ticularly that it cannot be satisfactorily sutured, and that once its vital 
tissues are extensively injured recovery is impossible, or at least extremely 
unlikely. It is certainly easy to understand this feeling of hopelessness in 
view of the available statistics noted above, and the fact that even minor 
liver wounds are reported to show a mortality of over 60 per cent. The 
same feeling holds in regard to the spleen, as is evidenced by the routine 
practice of removing ruptured spleens in foto rather than attempting to 
repair their injury surgically. 

We question this feeling of hopelessness concerning reparative liver 
surgery and believe it is greatly exaggerated, and in many cases may even 
be contributing to the unnecessarily high fatality from these injuries by 
failure to attempt simple surgical procedures, such as_ straightforward 
suturing, and leading to substitution of unnecessarily complicated and time- 
consuming surgery, such as fascial or living omental grafts; or, on the 
other hand, to the use of massive gauze packs which are almost certain to 
lead to dangerous complications. It must be emphasized that, regardless 
of the common belief, liver lacerations can be sutured simply and_satis- 
factorily if certain basic principles are kept in mind. In both of Branch’s 


cases extensive lacerations of the liver were readily sutured, and Krieg 


sutured 15 of the 55 cases of liver laceration which he treated. Further- 
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more, although hemorrhage is invariably serious in liver injuries, few of 


the patients die of immediate or primary hemorrhage, so that the surgeon 
usually has a leeway of several hours in which to institute treatment, while 
. secondary hemorrhage after suture of the liver is rare. In. view.-of these 
facts it seems probable that the mortality from liver injury should not be 
as high as published statistics would indicate. 

One great temptation in massive wounds of the liver is to insert a large 
gauze pack and then quit. However, the danger of using such large packs 
cannot be overemphasized, and they usually are entirely unnecessary. _ It 
has often been noted that hemorrhage from the surface of a ruptured liver 
is frequently completely controlled by spontaneous coagulation. Krieg re- 
marked in his report that “in the majority of cases gauze was not inserted 
into the wound with enough pressure to control hemorrhage and_fre- 
quently it was merely placed against the wound, yet in no case was there 
alarming bleeding after the patients had been returned to the ward.” The 
pressure from large gauze packs in the liver area, particularly adjacent to 
the pylorus, is almost certain to result in pyloric obstruction or spasm. 
Krieg states that in all of the cases in which he used large packs symptoms 
of obstruction developed, and others have made similar observations clini- 
_ cally and experimentally (Dragstedt,* Walters.*) On the other hand, the use 
of a small rubber dam or a cigarette drain leading out from the sutured 
liver is almost imperative because of the necessity of evacuating pockets of 
blood and bile and providing drainage of the small bile abscesses which fre- 
quently form. é 

In the case of massive rupture of the liver reported herewith, both the 
virtues and vices of these details of surgical treatment are illustrated. The 
ease and simplicity with which the liver can be sutured are strikingly 
demonstrated ; and the trouble which can arise from using gauze packs un- 
necessarily is equally evident. 

Case Report.—J. S., male, age 26, was admitted to the Newton Hospital, 
November 21, 1941, immediately after being injured in an automobile accident. 
He was riding a motorcycle which collided with a car and was thrown over the 
handlebars to the ground, losing consciousness. When admitted to the hospital 
he was in severe shock and complaining of extreme abdominal pain. He was 
conscious and rational. His external injuries were relatively minor including a 
small laceration over the right eyebrow and multiple contusions and abrasions of 
the face, both shoulders, anterior chest, left thigh and buttock. There were no 
visible external injuries of the abdomen, pelvis, lower chest or back. The abdomen, 
however, was markedly tender and rigid throughout. The patient was obviously in 
severe pain which was only partially relieved by opiates. His general condition 
was poor, pulse thready and rapid, blood pressure 70/0, breathing shallow. Shortly 
after admission he was catheterized and one-half ounce of grossly bloody urine 
obtained. He stated that he had emptied his bladder completely just a few minutes 
before the accident. Clinical Diagnosis: Probable ruptured bladder. An additional 
diagnosis of probable rupture of the spleen was made because of the evidence of 
marked intraperitoneal hemorrhage which it was felt was unlikely to be produced 


entirely by the rupture of an empty bladder. 
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Operation.—After the initial shock had been treated with morphine, intravenous 
glucose and plasma, the patient’s condition was slightly improved and celiotomy, 
through a midline suprapubic incision, was performed one and one-half hours after 
admission. There was a large amount of free blood in the peritoneal cavity with 
many clots, most of which appeared to be coming from the upper abdomen. After 
removal of the blood, the bladder was carefully examined and found to be intact. 
A small piece of ragged tissue, one inch in diameter, was found lying free in the 
pelvis which, on gross examination, was obviously a piece of liver tissue. A 
large retroperitoneal hematoma could be seen dissecting down along the right ureter. 

The suprapubic incision was extended upwards to the xiphoid, passing to the 
left of the umbilicus. It was later extended two inches laterally to the right, along 
the right costal margin, to give better exposure of the right lobe of the liver and 
the right kidney. On exposing the liver fully, a rather startling picture was pre- 
sented. The liver appeared to be split almost completely in half in the vertical 
axis of the body, and the two halves were lying separated like an open book, being 
attached only along the extreme posterior portion. There was only slight active 
bleeding from the raw surfaces, which were covered with blood clot. On closer 
examination the rupture in the liver was found to extend down to, but not through, 
the common duct and hepatic artery. From that point it extended anteriorly just 
medial to the gallbladder, upwards and posteriorly, just to the right of the falciform 
ligament, over the dome of the liver, and for a few inches down the posterior aspect of 
the right lobe. The right and left lobes of the liver were thus connected only by 
a small bridge of tissue in the region of the common duct and by a portion of 
the posterior capsule of the liver. The gaping edges of the rupture were fully four 
inches apart anteriorly. 

The temptation was to pack this tremendous laceration with gauze because of 
the impossibility of approximating the widely gaping edges of the ruptured viscus with 
sutures. However, it was decided to make an attempt to suture the liver with chromic 
catgut, placing the sutures deeply and well back from the edges of laceration, on the 
theory that by so doing some of the larger blood vessels and sinuses with fibrous and 
muscular walls would be caught in the sutures and might prevent their cutting out. 
In accordance with this plan, a three-inch, half-curved, cutting needle, with a suture 
of No. 2 chromic catgut, was placed two inches back from the laceration in the 
anterior edge of the right lobe, carried straight into the liver for a depth of two 
inches, and then brought out into the laceration. The needle was pulled through 
and the suture carried two inches into the left lobe and then out through the anterior 
edge of this lobe two inches back from the laceration. Two other similar sutures were 
placed, one halfway between the anterior edge of the liver and the dome of the liver 
and one halfway between the anterior edge of the liver and the common duct. These 
three sutures were then tied snugly, whereupon the edges of the laceration were ap- 
proximated easily and accurately. 

After this procedure there was practically no oozing from the liver and the 
edges remained in contact. Further sutures were not introduced. A gauze pack 
was placed up to the dome of the liver and another down to the common duct, coming 
up along the suture line to the anterior edge of the liver. In retrospect, these packs 
were probably unnecessary, since there was no raw surface exposed and only slight 
oozing. In view of the complications which developed later it would probably have 
been better to have used simple rubber dam or cigarette drains. 

Following suturing of the liver, the remainder of the liver, the spleen, and the 
upper abdomen were carefully explored and no other lacerations of the liver or 
spleen identified, but just below the right lobe of the liver, overlying the right kidney, 
was a large retroperitoneal hematoma, the size of a grapefruit. This, as noted 
earlier, could be seen dissecting down the course of the right ureter toward the 
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pelvis. Full exposure was obtained by retracting the colon downwards. The posterior 
peritoneum was then incised, which permitted a mass of blood clot and free blood 
to escape. The kidney was palpated and found to be extensively lacerated. Palpation 
of the kidney started a profuse hemorrhage from the renal artery, which filled the upper 
‘abdomen with blood. The renal pedicle was immediately grasped’ between thumb 
and finger and clamped. The pedicle and ureter were divided and the kidney re- 
moved. The upper pole was found to be lying completely separated from the 
rest of the kidney and the lower pole was almost completely severed, being at- 
tached to the central portion by only a thin bridge of tissue. A small cigarette 
drain was placed down to the renal pedicle and the posterior peritoneum sutured. 
Eight grams of sulfanilamide crystals was distributed through the abdominal cavity. 
The abdominal wound was then closed in layers, bringing the drains out the upper end, 
two inches below the xiphoid. During the operation the patient was given a con 
tinuous blood transfusion, which was continued for several hours afterwards, a total 
of 1200 cc. being received. Within an hour after operation the blood pressure had 
risen to 120 systolic. 

Postoperative Course—The patient made an excellent immediate postoperative 
recovery. In the subsequent treatment special attention was paid to several factors 
which it was feared might complicate recovery. First, a careful examination, in- 
cluding roentgenologic examination, was made as soon as_ possible, in order to 
ascertain if other traumatic injuries were present. In view of the extensive internal 
injuries in the upper abdomen, attention was particularly focussed on the possibility 
of injury to the lungs, ribs or lumbothoracic spine, but none were found. In fact, 
-aside from lacerations and abrasions of the head and left leg and a mild degree of 
concussion, the only other injuries were simple fractures of both clavicles. 

The patient was watched closely for bleeding. However, there was only moderate 
serosanguineous discharge from the drains for the first few days, and never any 
evidence of active bleeding internally. Several blood transfusions were administered 
to replace the preoperative blood-loss. 

The question of bile drainage was observed with especial interest, in view of 
the extensive rupture of intrahepatic bile ducts extending down close to the common 
duct. There was never any evidence of bile peritonitis. For the first five post- 
operative days there was moderate bile drainage from the incision, which stopped 
entirely on the tenth day. The stools remained brown. There was no jaundice and 
the icteric index remained normal. Vitamin K was administered subcutaneously 
daily for one week, as a prophylactic measure. 

The complications which were especially feared, therefore, did not occur, but 
two other complications did arise which caused considerable difficulty. First, infection. 
During the first three days postoperative there was but little elevation of temperature, 
and it was felt that with the intraperitoneal sulfanilamide the danger of infection had 
been averted. However, on the fourth day, when the temperature rose slightly, and 
the white blood count remained elevated around 17,000, it was felt advisable to start 
sulfadiazine by mouth in full doses. It would undoubtedly have been wiser to have 
started it the first day postoperative, as has been our custom in other cases of threatened 
peritonitis. In any event evidence of undrained infection increased, the temperature 
rose to 102° F., and the white blood count to 37,000 on the tenth postoperative day. 
Exploratory aspiration for subhepatic or subdiaphragmatic collections of pus was un- 
productive. The next day a purulent discharge appeared from the drainage sinus in 
the upper wound, and three days later the temperature had become normal and _ the 
pain, which had been present in the subhepatic area, had disappeared. 

At this point, the other serious complication arose. During the first three post- 
operative days the patient had vomited occasionally, and it was demonstrated that 


fluids taken by mouth were not passing through the upper duodenum. It was felt 
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this was due to obstruction from the packing placed against the liver, and when this 
was removed on the third day the obstruction appeared to have been relieved, so that 
by the thirteenth day the patient was able to take a full diet without discomfort. How- 
ever, on the next day, three hours after supper, he suddenly vomited violently most 
of the food taken that day and, simultaneously, completely disruptured his abdominal 
incision from the symphysis pubis to two inches below the xiphoid, almost entirely 
eviscerating his small intestines. The drainage sinus in the upper end of the incision 
did not give way but poured its purulent discharge down over the eviscerated intestines. 

In the process of resuturing the dehiscent incision, palpation of the upper abdomen 
revealed considerable induration around the drainage sinus, involving the duodenum, 
but there was no evidence of any undrained pus collection. There was no evidence 
of any old or recent general peritonitis. The transverse colon had become firmly 
adherent to the anterior peritoneum adjacent to the drainage sinus. This was freed 
with some difficulty and the incision was then resutured after eight grams of sul- 
fanilamide crystals had been distributed throughout the lower abdominal cavity. 

The patient recovered very quickly from this second operation. He was given 
sulfadiazine by mouth in full doses, and, after a slight temperature rise up to 101° F. 
for a few days, his temperature reached normal in one week, where it remained. In 
a few days he again began to retain fluids and soft solids, and had normal brown 
bowel movements. He was noi distended. However, each night he complained of 
epigastric fullness and vomited six to ten ounces of brown fluid. A small amount of 
barium was given by mouth at this time (four weeks after his first operation) and 
showed a partial obstruction in the region of the duodenum, with only a slight 
residue at six hours. Conservative treatment was followed for another week, but he 
continued to yomit daily and was unable to maintain an adequate food intake. The 
vitamin intake was carefully maintained artificially (especially B complex, C and Kk), 
and the blood chemistry remained normal—N.P.N. 32, serum protein 8.2% plasma 
protein 8.1%, and plasma chloride 0.513 mg%. However, the patient continued to lose 
weight and strength rapidly, and it was decided to perform a jejunostomy for feeding 
purposes and, if feasible, to free-up whatever obstruction might be present. 

Four and one-half weeks after the first operation, therefore, a new incision was 
made lateral to the left rectus muscle in the upper abdomen. Exploration revealed 
that the induration around the duodenum had entirely subsided and that the present 
obstruction was in the upper jejunum. There was evidence of an extensive peritonitis 
having developed following the second operation, as a result of which several loops 
of jejunum had become adherent to the under surface of the incision and to each other. 
These loops were successfully mobilized and jejunostomy performed as planned. 

Again, the patient withstood the operation very well. He was started on jejunostomy 
feedings on his third postoperative day, and fluids by mouth were added on the tenth 
day. At the end of three weeks he was taking three full meals a day by mouth, and 
the supplemental jejunostomy feedings were stopped. One week later roentgenograms 
of the stomach showed no residual after two hours. There was still some dilatation 
of the second and third portions of the duodenum, but no obstruction. The patient 
was discharged from the hospital the next day, four weeks after his jejunostomy, and 
eight and one-half weeks after his injury, with his incisions all completely healed, and 
with clinically normal liver function. 

Subsequent Course—During the six months which have elapsed since his dis- 
charge from the hospital this patient has been examined at frequent intervals. He has 
gained weight rapidly and continues in excellent health, with normal liver, intestinal 
and kidney function. He returned to work two months after leaving the hospital and, 
when last heard from, was applying for a job at the Navy Yard, after having been 
rejected for the Army by his local draft board. 
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SUMMARY 

The, interesting features of this case seem to be: (1) That such a 
massive rupture of liver tissue could be so satisfactorily repaired with only 
three interrupted No. 2 chromic sutures. (2) It was rather: astonishing, 
but very instructive, to find so little postoperative oozing, and to have such 
a relatively short period of bile drainage. Apparently, when lacerated liver 
tissue is accurately approximated the ruptured bile sinuses and blood vessels 
heal rather rapidly. (3) The danger of infection when bile sinuses are 
opened is well known, but was not sufficiently considered in this case. In 
all cases of this type it would, undoubtedly, be safer to assume that infection 
of the lacerated tissue will be present and give maximum treatment with the 
sulfonamides (sulfanilamide locally, and sulfadiazine by mouth or paren- 
terally) from the beginning. (4) The danger of using large gauze packs 
against the liver was demonstrated in this case, as has been previously noted 
by others. The packs were undoubtedly unnecessary. At best, such packs 
are a crude and primitive form of treatment and, although they may at times 
be a necessary life-saving procedure, they must frequently be considered, as 
in this instance, a confession of lack of surgical judgment. Finally, to those 
who may still regard some phases of liver surgery as hopeless, demonstration 
is herewith afforded that in this instance the patient recovered, and weathered 
several subsequent serious complications, in spite of a most extensive rupture 
of the liver complicated by a triple rupture of the right kidney, with its 
additional, attendant hemorrhage and shock. ‘This fact, incidentally, is of 
some interest in itself, for in reviewing the literature, there does not appear 
to be any previously reported instance of recovery of a patient with a massive 
rupture of the liver complicated by another serious intra-abdominal injury, 
although several such cases have been reported which ended fatally. 
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TEMPORARY OCCLUSION OF THE PORTAL VEIN AND 
HEPATIC ARTERY 


REPORT OF A SUCCESSFUL SUTURE OF AN INCISED 
PORTAL VEIN WITHIN THE LIVER 
W. Wayne Bascock, M.D. 
PHILADELPHIA, Pa. 
FROM THE SURGICAL DEPARTMENT, TEMPLE UNIVERSITY, PHILADELPHIA, PA. 

FEW INSTANCES of successful suture of the portal vein have been recorded. 
Hallopeau' sutured a 6 or 7 Mm. bullet wound of the anterior surface of the 
portal vein in a woman, age 35, who had shot herself in the epigastric region 
with a g Mm. revolver. On admission, her condition was not alarming but 
a large amount of black blood was found in the peritoneum. The opening 
in the portal vein was closed with one No. 0 catgut and several No. 16 linen 
sutures. There also was a perforation of the left lobe of the liver, which 
did not bleed during the operation. A drain was inserted. There was no 
jaundice, and the patient was able to leave the hospital in less than 15 days 
after admission. 

Giorgi* sutured the liver and an irregular wound of the internal surface 
of the portal vein of a man who had been shot five times and also had a 
spinal wound with paraplegia. Seven silk sutures were introduced in the 
vein. The patient died about two months later of bilateral purulent pyonephr- 
itis. The sutured portal vein was pervious. Giorgi mentions Schulte’s case 
of suture of the portal vein, injured during operation, as the only other case 
of direct suture of the portal vein. This patient died four days after the 
operation, but the sutures were found to have held. 

Romanis*® operated upon a soldier 23 hours after he had sustained a 
lacerated wound of the portal vein from a fragment of high explosive shell 
which also had torn the liver. A plug was placed in the wound of the 
liver and two artery forceps were clamped in a longitudinal direction on the 
vein. The plug was withdrawn the second day and the artery forceps 
removed the third day after operation. The patient died of a secondary 
hemorrhage, but from the right renal artery, on the eighth day. 

Steindl’s* patient, a woman, age 39, apparently lived about 11 months 
with thrombosis of the sutured portal vein. She had during seven hos- 
pitalizations a subtotal gastrectomy for ulcer and a cholecystectomy for 
cholecystitis and cholangitis. Finally, in the separation of adhesions in an 
attempt to perform a choledochohepatostomy, the portal vein, a bile duct 
and an artery, were torn in two. Although the central stump of the portal 
vein was only one centimeter in length, a very difficult, circular, end-to-end 
anastomosis, with paraffinized silk sutures, was accomplished. After removal 
of the vascular clamp, blood was observed to pass through the sutured 
vessel to the liver. Six months later the patient was discharged with a 
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persistent biliary and duodenal fistula, and died 11 months after operation. 
Necropsy revealed a suppurative cholangitis, abscess of the right lobe of the 
liver, biliary and duodenal fistulae, and an abscess of the parotid. .A portal 
thrombosis was found which was believed from the symptoms to have started 
on the ninth postoperative day. From this experience Steindl suggests that 
in suturing the portal vein clamps should not be used, but that an index 
finger be passed into the foramen of Winslow to lift the vein forward and 
control the bleeding during the introduction of sutures. 

In the following personal case the patient, at a fifth operation for 
biliary obstruction, had the portal vein accidentally incised within the liver. 
This occurred as the hepatic orifice of a biliary fistula was being enlarged. 
For three days hemorrhage was partly controlled by hemostatic forceps and 
then, under provisional clamping of the portal vein and hepatic artery, 
the opening in the portal vein was closed successfully by sutures. Later 
the biliary fistula which developed was anastomosed into the duodenum. 
This, and a case of resection of the left lobe of the liver are presented. to 
illustrate the feasibility and possible occasional usefulness of a temporary 
occlusion of the portal vein and hepatic artery. 


CASE REPORTS 

Case 1.—Mrs. A. B., white, age 38, was admitted to Temple University Hospital, 
March 5, 1941, with a history of severe attacks of epigastric pain, relieved by morphine, 
but followed by jaundice, which began two years before and for which she had under- 
gone four operations. -The jaundice was associated with intense pruritis, acholic stools 
and dark-colored urine. 

The gallbladder had been removed in May, 1939, with relief for five weeks, when 
the attacks recurred. The patient returned to the hospital, where she remained for 
seven months. Reoperation was delayed on account of continued fever. Aspiration 
and roentgenologic study after air injection was made three times in the fall of 1939 
without finding any evidence of a subphrenic abscess. In January, 1940, a second 
operation and later two additional operations were performed. At the fourth operation 
a rubber tube was buried in the biliary tract. The patient returned to her home in 
February, 1940, suffering from mild recurrent attacks of upper abdominal pain which, 
after five months, became severe, and again were associated with fever and jaundice. 
In June, 1940, she had returned to the hospital for about a month; in August, 1940, 
for 20 days, and in October for 15 days. The treatment at these times was mainly 
dietetic. 

On admission, we found the patient jaundiced but fairly well nourished although 
the mucous membranes were pale. There was a vertical right upper rectus scar 
and a second depressed oblique scar along the right costal border, extending from the 
ensiform to the axillary line, both healed. 

Laboratory Data: Hemoglobin 65 per cent; erythrocytes 3.13; leukocytes 5,700; 
P. 62; L. 28; M. 2; E. 6; B. 2; F. 44; N.F. 18, no abnormal cells; cholesterol 298; 
icterus index 24 units van den Bergh direct, moderate delay; indirect 0.9; cholesterol 
esters 162; per cent esters 54; prothrombin specimen clotted. Urine: Nothing abnormal. 
Roentgenologic Study: The intrahepatic biliary ducts of very large caliber, and filled 
with gas from an abnormal anastomosis with the gastro-intestinal tract (Fig. 1). The 
liver shadow was well delineated and not enlarged. No rubber tube was detected in 


the abdomen. 
Operation—March 7, 1041: Under spinal anesthesia (procaine 100 mg., pontocaine 


834 











a OCCLUSION OF PORTAL VEIN 

10 mg. in 2 L.), the subcostal scar was excised; dense adhesions between the anterior 
abdominal wall, liver, duodenum, stomach and great omentum were separated by sharp 
dissection. The gallbladder had been removed; the liver, only slightly enlarged, was 
dark green in color, with rounded edges. When the very adherent stomach was 
separated from the posterior part of the inferior surface of the liver, a small fistula 
between the liver and stomach was divided. The opening in the liver, about 4 Mm. in 





Fig. 1—Case 1: Enlarged intrahepatic bile ducts delineated by gas from the 
stomach entering through a small gastrohepatic fistula. 


diameter, was irregular and did not discharge any bile although a trace of bile was 
observed in the gastric side of the fistula. Probes and small scoops introduced through 
the opening into the liver removed black, rather soft, irregular calcareous masses, from 
3 to 5 Mm. in diameter, which evidently had occluded the fistula. The instruments 
entered very spacious intrahepatic bile ducts. No extrahepatic bile ducts were located. 
Fused in the dense adhesions, deep and slightly medial to the opening in the liver, 
an elastic tubular structure, about 12 Mm. in diameter, was palpated, which apparently 
entered the liver near its posterior edge. Aspiration of venous blood through a fine 
hypodermic needle confirmed the impression that this was the portal vein. Upon 
the vein, also embedded in the adhesions, was a smaller pulsating vessel—the he- 
patic artery. 
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With the intention of enlarging the anastomotic channel between the stomach and 
the intrahepatic bile ducts, a scalpel was introduced into the small opening in the liver 
and made to cut directly backward, in the belief that the portal vein, on entering the 
liver, remained to the medial side. Instantly a great gush of blood filled the wound 
and flowed from the abdomen, which we were unable to remove rapidly enough to 
permit visualization. Guided by the finger, hemostatic forceps were introduced through 
the incision in the liver and clamped over the bleeding vein. Not until five Péan 
forceps had been introduced side-by-side was the hemorrhage arrested. The blood 
was evacuated from the wound and an attempt made to sew the vein from beneath 
the forceps. The depth, the intrahepatic location, and especially the mass of artery 
forceps in the wound made this seem impossible. The opening in the stomach 
closed with inverting, interrupted, No. 36 alloy steel wire sutures, a suction drain 
introduced, the wound packed with gauze, partly sutured and the patient returned 
to bed, with a blood pressure of 80/52. An intravenous drip of 5% glucose given 
during the operation was continued. The operation had consumed 150 minutes. 
The preoperative blood pressure (108/60) had promptly risen to 120/70 under 
ephedrine, but fell to 80/54 after 60 minutes, during the period of hemorrhage, but 
under glucose infusion temporarily rose to 90/60 near the conclusion of the operation. 
A profuse flow of bile soon appeared through the drains. As the patient reacted, free 
bleeding occurred from the wound, the systolic blood pressure dropped to 50, and the 
pulse rate increased to 150. The packing was reinforced, and 500 cc. of typed 
blood transfused. 

Postoperative Course—The day following there was no further bleeding, the systolic 
pressure was 88, and there was but little drainage of bile. Two days after the operation, 
there having been no recurrence of the hemorrhage, the resident surgeon cautiously 
opened one of the end hemostats. Blood immediately welled through the dressings and 
the hemostat was reclamped. This indicated that the patient probably would die 
of hemorrhage unless we were able to suture the incised portal vein. I could conceive 
of no way of suturing the vein within the liver substance without fatal loss of blood, 
except by temporary occlusion of the vessel outside the liver. To attempt to arrest 
the bleeding by packing through the opening in the liver into the greatly dilated 
intrahepatic ducts and, possibly, inadvertently, into the portal vein itself, seemed 
only to spell disaster. Realizing that the portal vein and the hepatic artery were fused 
in the dense adhesions forming the floor of the wound, it was evident that it would 
be difficult to liberate the vessel sufficiently, under the five hemostats, to apply a pro- 
visional ligature or artery clamp, without an extensive enlargement of the wound and 
separation of adhesions, which the patient seemed hardly in condition to withstand. It 
was decided to attempt to locate the vein and artery by the finger and to thrust the 
blades of a thin-bladed intestinal clamp through the adhesions at each side of the 
superimposed vessels, with the hope that on closing the clamp the circulation would be 
arrested without undue traumatism. 

Second Operation—March 10, 1941 (three days after the first operation) : Under 
2.5 per cent evipal intravenous anesthesia, associated with an infusion of 5 per cent 
glucose, a test was made to see whether the bleeding would recur if the row of five 
hemostats were loosened. Cautiously, the Péan forceps at the other end of the row 
from that which had been loosened the day before was opened—an immediate 
profuse hemorrhage ensued. This was arrested only partially by reclamping the 
forceps, the gauze packing was removed quickly from the wound, the portal vein 
located by palpation, and the thin, springy blades of the intestinal clamp thrust through 
the adhesions at the sides of the portal vein and hepatic artery, about two or three 
centimeters distant from the liver. When the instrument was clamped all bleeding 
ceased and the five hemostatic forceps were removed without further hemorrhage result- 
ing. Three No. o chromic catgut sutures, passed, in part, rather blindly, through the 
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overlying layer of liver, were used to close the opening in the portal vein. No hemor- 
rhage followed when the clamp was removed from the artery and vein. A No. 24 F. 
catheter was introduced into the hepatic ducts anterior to the suture line, the wound 
packed with a single strip of one-inch gauze, and a suction drain introduced to 
protect the general peritoneal cavity. The blood pressure, which had been 96/86 
before beginning the intravenous anesthesia, ten minutes after beginning the operation, 
fell to 66/36—66/32 for about 15 minutes and rose to 78/38 at the conclusion of the 
35-minute operation. It is estimated that 400 to 500 cc. of blood was lost during the 
operation, and this, rather than the estimated 18 minutes occlusion of the vessels, 
may have been responsible for the hypotension. Apparently, the portal vein had been 
incised for 10 to 15 Mm., beginning about 5 Mm. within the liver substance. Three 
4 to 8 Mm. gallstones were found in the removed gauze. The wound was malodorous 
from decomposing blood clot and bile. 

Postoperative Course —To our surprise, the patient had a rapid and uninterrupted 
operative recovery, the highest temperature being 100.6° F. There was no secondary 
bleeding, the general condition rapidly improved, and much dark turbid bile, changing 
by March 17 to golden-yellow, was discharged from the aspirating drain and catheter. 
By May, 1941, the abdominal wound had healed, leaving a small, freely draining biliary 
fistula in its center. A third operation® was then undertaken to anastomose the organized 
biliary fistula into the duodenum. 

Third Operation—An elliptical excision of the scar was made under a mixed 
pontocaine and procaine spinal anesthesia. The fistula, which had been delineated by an 
injection of methylene blue solution, with a wide section of the adjacent rectus muscle, 
was mobilized, rotated 180° to the left, and anastomosed into the duodenum. Two 
encircling rows of interrupted No. 36 alloy steel wire sutures were used. The wound 
was closed with interrupted sutures of wire, and a small drain inserted. On the 
seventh day the temperature rose to 102° F.; the wound was found to be indurated, 
and was partly opened. This was followed by a temporary discharge of bile, which 
was succeeded by complete healing. The patient was discharged, symptomless and in 
good condition, June 17, 1941. 

Subsequent Course—On July 6, there was a slight attack of pain in the upper 
right quadrant, with jaundice noticeable for one day. The jaundice returned, without 
pain, for one day, on July 20. On August 3, there was an attack of pain lasting three 
days, with jaundice. Later, attacks recurred about every two weeks, lasting two to 
four days each time; the pain at times requiring a hypodermic injection. By March 
11, 1942, the attacks had become rather infrequent and mild. The patient weighed 
142 lbs., 42 lbs. more than when she was discharged from the hospital. The patient 
was last seen June 19, 1942. There had been a two-day mild attack three weeks before, 
and a four-day, more severe attack eight days before, the latter with jaundice, clay- 
colored stools, and chills for three days. The pa:n had not been severe enough to neces- 
sitate a hypodermic in the recent attacks. While the stools, as a rule, are dark, 
the desirability of better biliary drainage which may require additional operative treat- 


ment is obvious. 


The possible danger of suddenly interrupting the portal circulation in man 
deserves very careful consideration. Ligation of the portal vein on the 
hepatic side of its branches in the rabbit may be followed by death within 
a few moments. In the dog the systolic blood pressure falls to 40 or 50 
within 35 minutes and death has occurred on an average in 45 minutes. 
(D. B. Phemister, in a personal communication, reports that he has 
recently clamped the portal vein in five dogs with an average survival time 
of 54 minutes, the extremes being 37 and 100 minutes). If, however, the 
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portal obstruction is produced after a collateral circulation has previously 
been established, such as occurs in the experimental animal from the forma- 
tion of a reversed Eck fistula, then the dog may, for a considerable time, 
survive the ligation. It is not improbable that a somewhat similar condition 
exists in man. Although the duration of life from an acute portal obstruc- 






tape pulled tight 
and clamped 


Fic. 2.—Simple device used for the temporary occlusion of 
large blood vessels. The rubber tube may be of sufficient length 
to be clamped outside the wound. 


tion may be longer than in the dog, the period of relative safety remains 
to be determined. In Case 1, the portal vein and hepatic artery were ob- 
structed for approximately 18 minutes, with recovery. In Case 2, while 
the obstruction was continued over two hours, during which time the blood 
pressure fell and then rose from “no registration” to 88 systolic, it is probable 
that a degree of collateral circulation had been established previous to the 
operation, due to the growth of a tumor into the vein. Sixteen days before 
the operation the sudden development of a painful anal edema with the forma- 
tion of very large internal hemorrhoids suggested a partial portal obstruction, 
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In this patient the temporary operative constriction was not considered 
harmful. In Steindl’s case the vein was clamped during a difficult anastomosis. 
In those patients who have lived with evidence of portal obstruction for 
days, weeks, months, or longer—and at necropsy show a complete obstruc- 
tion of the portal vein, as from a thrombus, embolus, pylephlebitis, neoplasm 
or injury—it seems reasonable to assume pending further enlightenment, 
that the patient would not have lived so long had not the obstruction at first 
been gradual and associated with the development of a collateral circulation. 
Obviously, the surgeon who temporarily obstructs the portal circulation 





ghee. 


Fic. 3.—Case 2: Cholangioma invading all of left and part of right lobe of the liver; 
removed under temporary occlusion of hepatic artery and portal vein. 
should be prepared to release the constriction quickly, should intense engorge- 
ment of the mesenteric veins occur, with an alarming fall in systolic blood 
pressure. In our two cases mesenteric eng rgement may have been present 
but was not studied and did not attract our attention. 

Temporary occlusion of large blood vessels is obtained very conveniently 
by the use of a tape and section of soft rubber catheter or other fairly stiff 
rubber tube, as suggested to me by Dr. G. Mason Astley (Fig. 2). The 
tape, wet with saline, is carried about the vessel and the ends pulled through 
the rubber tubing with the aid of a wire loop or fenestrated probe. With 
traction on the ends of the tape the end of the rubber tube, which may be 
rolled back, is pushed against the vessel firmly enough to arrest the circula- 
tion, when the distal end of the rubber tube with its contained tape is clamped 
with a hemostatic forceps. The rubber tube may be long enough to hang 
from the wound, out of the way, and the relatively soft compression of the 
tape may be released or tightened instantly, as desired. I have used this 
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simple appliance with satisfaction in anastomosis of the cardiac ends of the 
divided carotid artery and jugular vein for aneurysm of the thoracic aorta, 
. for end-to-end anastomosis of the cardiac ends of the iliac artery and vein 
for two aneurysms of the abdominal aorta, and in the following case for the 
portal vein and hepatic artery to reduce the loss of blood during the excision 
of the left lobe of the liver for a large cholangioma (Fig. 3). 

Case 2—A. M., white, male, age 55, was admitted’ to the hospital, April 24, 1941. 
He had been in good health, except for pneumonia at age 46, until two months before 
admission, when he developed a soreness in the epigastrium. He immediately con- 
sulted a physician and was treated for “muscular strain,” with relief in a few days. A 
week later the pain recurred and extended across the upper abdomen, with muscular 
spasm. Again, somewhat relieved by rest, he resumed work for two and one-half weeks, 
when the soreness spread to the lower thorax and left side, and was considered to be 
pleuritic. Three weeks before admission he became nauseated, with a dull epigastric 
pain, and a sense of fullness in upper abdomen. The pain has never been severe. 
He had become constipated, except during the two days before admission, and had 
lost 20 to 30 pounds in weight. The stools have been dark in color. 

Physical Examination—The patient was an emaciated middle-aged white male, 
apparently not acutely ill. There was a moderate arteriosclerosis, no apparent jaundice, 
and no ankle edema. There was a large, firm, tender, dull mass in the region of the liver. 
Laboratory Data: Urine: Specific gravity 1.006, trace of albumin, no sugar, casts or 
abnormal cells; 6.7 mg. of urobilinogen in 24 hours; Blood pressure 170/110; 14 Gm. 
of hemoglobin; 5,060,000 erythrocytes, 6,550 leukocytes, differential count showed 71 
per cent polymorphonuclears, 24 per cent lymphocytes, I per cent eosinophils, 2 per cent 
basophils; filaments 17; nonfilaments 54, no abnormal cells; 35 mg. of nonprotein 
nitrogen, 7.9 Gm. total protein, 4.04 Gm. of albumin, 3.3 Gm. of globulin; A/G 
ratio 1.22. Serologic tests for syphilis negative. 

On May 7, 10941, with a preoperative diagnosis of malignant tumor of the liver, 
the abdomen was explored under spinal anesthesia, produced by an injection of 125 
mg. of procaine, with 12.5 mg. of pontocaine, reinforced by the local injection of 180 
cc. of 1% procaine solution containing 18 minims of 1:1000 epinephrine. 

Operation.—Through a vertical upper right rectus incision, the left lobe of the 
liver was found enlarged, from the presence of a diffuse, grayish, rather soft neoplasm. 
As, from its surface, the right lobe appeared free from disease it was decided to remove 
the left lobe. The hepatic artery and portal vein were first exposed through an in- 
cision in the overlying peritoneum and surrounded by tape, which was carried through 
a section of rubber tubing and sufficiently tightened to obliterate pulsations in the 
hepatic artery. Extensive, and quite vascular adhesions to the left lobe were divided 
and ligated, and the lobe amputated from the right lobe along the line of attach- 
ment of the falciform ligament, the round ligament, and through the caudate lobe. 
Bleeding from the divided liver surface was arrested by transfixion sutures of catgut, 
by individual ligations and gauze packing. The large left branch of the portal 
vein, where it entered the left lobe, was found to be filled with soft, grayish nonad- 
herent malignant tissue instead of blood. Many of the larger vessels throughout the 
lobe, as well as some of those entering the right lobe, also contained tumor substance. 
The right lobe was also invaded by the neoplasm in places along the line of section. 
The tape around the two vessels was released near the end of the operation, which con- 
sumed two hours and 46 minutes. The patient was then considered to be in fair 
condition, although the vessels had been occluded over two hours. 

The blood pressure before the intradural injection was 125/85, pulse 80, temperature 
98.3 F., respiration 16. Ephedrine, 0.045 Gm., was then given subcutaneously. Oxygen 
inhalation was used during part of the operation. Twenty minutes after the intradural 
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injection the blood pressure dropped to 70/50. At 35 minutes, the systolic and distolic 
pressures were too low to be recorded. About five minutes later the blood pressure 
had returned to 72/60, ten minutes later to 88/70. The systolic pressure gradually 
fell after removal of the tape, being 50 systolic, at the close of the operation. 

The marked fall in blood pressure during the period that the portal vein and 
hepatic artery were occluded was transient, and resembled that seen in other debilitated 
patients under spinal anesthesia. On returning from the operating room the blood 
pressure rose to 130/98 as a transfusion of 500 cc. of blood was completed, and a 
continuous intravenous drip of 5 per cent glucose started. The day of the operation 
450 cc. of bloody serum was aspirated from the abdominal drain. The day following, 
350 cc. of dark red liquid; the third day 300 cc. of dark red liquid; the fourth day 
240 cc. of bloody liquid; the fifth day 450 cc. of bright red liquid; the sixth day 240 
cc. of dark red liquid, was aspirated from the abdominal cavity. Thus, during the 
patient’s five and one-half-day survival after the operation he lost a total of 2,030 cc. 
of serum and blood. During this period large quantities of parenteral fluid, glucose 
and blood for replacement, as well as vitamin K, were given. 

Pathologic Examination—(Dr. Lawrence W. Smith.) Gross: The specimen con- 
sists of the left lobe of liver measuring 19 x 14 x 9 cm. The surface is nodular. The 
capsule is thickened. On section, the liver parenchyma cannot be identified. The whole 
is infiltrated by tumor which is easily expressed. Larger vessels contain tumor, although 
a few are free. Microscopically, several areas present the typical appearance of a 
primary carcinoma of bile duct epithelial cell origin. The cells are arranged in papillary 
fashion, tending to form small tubular and acinar structures in an attempt to reproduce 
bile ducts. The cells, for the most part, are high cuboidal and columnar in character, 
with ovoid hyperchromatic nuclei placed at the base of the cell. The cytoplasm shows 
varying degrees of degenerative change. There are many mitotic figures. In places 
the cells have multiplied and form quite extensive sheets. There is a background made 
up of what, apparently, represents connective tissue derived from the portal areas, 
in that remnants of persistent bile ducts are found. The cells lining these are in many 
places hyperplastic and merge with the tumor tissue almost indistinguishably. It is 
difficult to tell how much of this stroma is residual liver substance and how much is 
a desmoplastic response. One outstanding feature of the lesion is the invasion of the 
blood vessels by tumor cells. Owing to the distortion of the entire architecture, it is 
difficult to state specifically whether these are portal veins or not, but because of 
their size it seems reasonable to assume that they are. Accompanying this tumor 
infiltration of the vessels there is an associated thrombosis in many of these vessels. 
The thrombi are made up of the usual fibrin, leukocytes and red cells and are firmly 
adherent at various points to the vessel wall, the endothelium of which has been 
destroyed. Large areas of necrosis are seen. These necrotic areas, apparently, repre- 
sent tumor tissue as there is a similar shadowy architectural outline of the cells to 
that making up the viable part of the tumor. This suggests that certain larger branches 
of the portal vessels have become completely occluded and that this necrosis is primarily 
the result of infarction. In one of the sections a small amount of liver tissue is recog- 
nized, which is being replaced by tumor and the desmoplastic response already com- 
mented upon. Hemorrhage and extensive degeneration is universally present in the 
liver cells and in some places there is a scattering of brownish pigment within the cells 
suggesting some interference with bile formation. 

In summary, the tumor appears to be a primary carcinoma of the bile duct type of 
epithelium, more commonly known as a cholangioma, and to be distinguished from the 
primary liver cell carcinoma or malignant hepatoma. 

Pathologic Diagnosis: Malignant cholangioma of liver. 

Necropsy—The residual portion of the liver weighs 1,370 Gm.; the removed left 
lobe 1,200 Gm. The portal vein, at the hilum, contains friable neoplastic tissue and 
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clotted blood, which probably did not entirely occlude the lumen during life. The liver 
has been divided 3.5 cm. to the left of the gallbladder. The left branch of the portal 
vein is ligated and divided. The bile ducts are patent. The gallbladder is not en- 
larged and contains thick, dark bile. The lungs contain about a dozen I to 2.5 cm. 
metastatic nodules. 


SUMMARY 
A successful suture of a portal vein, incised within the liver, made possible 
by a temporary clamping of the portal vein and hepatic artery, is reported. 
Five cases of suture or surgical occlusion of wounds of the portal vein 
are abstracted from the literature. 
A practical and simple method for temporarily arresting the circulation 
in the portal vein and hepatic artery employed in an amputation of the left 
lobe of the liver for an extensive primary carcinoma is described. 
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SINCE 1901, when Kelling! first demonstrated the possibility of endo- 
scopic examination of the abdomen, peritoneoscopy, by means of ever im- 
proved instruments, has been at the disposal of the medical profession. Its 
value as an aid in diagnosis has unquestionably been established by capable 
workers, such as Ruddock,? Fry,* Frank and Starr.* In those conditions in 
which perifoneoscopy is indicated the method has invariably furnished more 
concise diagnostic information than any combination of other clinical methods, 
exploratory celiotomy excepted. It is hard to imagine a reputable hospital, 
and even a whole city, without access to cystoscopy or bronchoscopy; yet, 
with respect to peritoneoscopy, a method of equal diagnostic utility, this situa- 
tion actually exists. 

It is interesting to conjecture the reasons for this belated enthusiasm 
toward peritoneoscopy in contrast to other forms of endoscopy. Although 
the indications for the use of the peritoneoscope are about equal in the fields 
of medicine and surgery, its greatest popularity has been in internal medicine. 
Most surgeons have been trained along lines which cause them to prefer 
exploratory celiotomy to the less traumatizing peritoneoscopy. The surgeon’s 
desire to touch, as well as observe abdominal pathology makes him reluctant 
to employ what he considers to be temporizing procedure with peritoneoscopy. 
On the other hand, medical men, with more surgical conservatism, have 
made wider use of the peritoneoscope. Perhaps an outstanding reason why 
peritoneoscopy has found few devotees is that sufficient training in the use 
of the instrument might be expected to require years if gained on living 
subjects drawn from one’s private practice or chance hospital cases. One’s 
diagnostic ability with the peritoneoscope naturally increases with experience. 
The problem narrows itself down to the desirability of acquiring experience 
with the instrument by having performed a substantial series of peri- 
toneoscopies. 

One of the chief objectives in this report is to point out the fact that 
valuable experience may be readily gained in the autopsy room if one will 
peritoneoscope several dead bodies just previous to the routine autopsy. 
Probably no other form of endoscopy lends itself so well to cadaver practice. 
In the 500-bed Episcopal hospital, 298 autopsies were performed in a 12- 
month period, 1940-1941, constituting 74 per cent of all deaths. Out of 


* The observations detailed in this communication are the results of examinations 
made by the author while Resident Pathologist at the Episcopal Hospital, Phila- 


delphia, Pa. 
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this group, during a period of nine months, 100 bodies were peritoneoscoped 
just previous to the routine autopsy. The group included 53 males and 47 
females, varying in age from eight months to 85 years. The interval after 
death at which the examination was performed ranged from one-half hour 
to 48 hours, the average being eight hours. This study endeavored to make 
the following contributions to the field of peritoneoscopy, namely : 
I. The value of postmortem peritoneoscopy, both to the beginner and to 
the experienced operator interested in greater accuracy. 
II. The percentage-chance of seeing various abdominal viscera through 
the peritoneoscope. 
III. List of pathologic processes observed in 100 unselected bodies. 
IV. Comparison of clinical with peritoneoscopic accuracy in this series. 


I. THE VALUE OF POSTMORTEM PERITONEOSCOPY 

(1) No danger, as in the living. 

(2) Technic of inserting the instrument can be mastered: This is 1m- 
portant because of the variations from normal existing in different abdominal 
walls. It is surprising how one’s estimation of the thickness of the abdominal 
wall may be incorrect. As entrance into the abdomen is a blind procedure, 
one’s sense of touch with the scalpel, or pneumoperitoneum needle and trocar, 
in judging entrance into the peritoneal cavity, is all important, because this 
is the step when the majority of reported accidents have occurred. Con- 
fidence, and an educated sense of touch, may be readily acquired in the morgue. 

(3) Plenty of time to study individual cases. 

(4) Opportunity to observe normal as well as abnormal abdominal cavi- 
ties: Although visual representation with the peritoneoscope is marvelously 
accurate, the impression gained is very different from exploratory celiotomy. 
Through the peritoneoscope, the peritoneal cavity is seen as a closed space, 
where orientation is more confusing. The wide variations in contour, size, 
and color of normal viscera must be appreciated if one is to analyze and 
evaluate pathologic processes with the peritoneoscope. 

(5) Immediate postmortem check of peritoneoscopic impression: The 
value of this is obvious and, of itself, worthy of recommending postmortem 
peritoneoscopy, especially to the beginner. In this series of 100 cases accuracy 
of interpretation was much greater in the last 50. What man doing peri- 
toneoscopy has not, on occasions, wished to really know if his diagnosis was 
correct? Such errors in this series as misinterpreting large intestine for a 
distended gallbladder, or an ovarian cyst for a loop of small intestine, would 
have gone unrecognized but for autopsy inspection. Every physician who 
reports a higher percentage of diagnostic accuracy with the peritoneoscope, as 
against clinical means, should verify as many of his diagnoses as possible 
with autopsy or exploratory celiotomy. Only in this way will he convince 
himself and his colleagues of his accuracy. 

(6) Opportunity to practice “positioning” the patient: This applies to 
putting the body in Trendelenberg and Fowler's positions as well as rotating 
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it to either side in order to better visualize organs in less accessible locaticns, 
particularly female pelvic organs, appendix, gallbladder, stomach and spleen. 
(7) As a substitute for routine autopsy: In the rare instance when per- 
mission for autopsy cannot be obtained, the family may consent to examina- 
tion of the abdomen by the peritoneoscope, and thus valuable information 
may be obtained for the clinician. 
(8) Opportunity to practice biopsy technic and other forms of experi- 


mental peritoneoscopy. 


II. PERCENTAGE-CHANCE OF SEEING ABDOMINAL VISCERA 

In most articles on peritoneoscopy a list of the abdominal viscera possible 
to visualize is given, but, it goes without saying, that not all of these organs 
will be seen in every case. It seemed of value to record the organs observed 
in each subject, and thereby fairly well estimate the percentage-chances of 
seeing certain organs. In Graph 1, in which are listed organs common to 
both sexes in 100 unselected cases, one notes a wide variation in the success 
with which various viscera were visualized. Thus, the liver was observed in 
94 instances (94 per cent), while the appendix was seen in only five. All the 
organs except the spleen and appendix were noted in 55 per cent of cases, 
or over. It is felt that this represents a fair cross-section of average cases 
and coincides with data obtained from 30 cases of peritoneoscopy performed 
on living patients in this institution. Although the appendix was carefully 
sought for in all cases, in the last 25, in which the body was tilted to the 
left side, the organ was visualized three times as frequently as when this 
position was not assumed. 

In general, it is true that a spleen of normal size is not visible with the 
peritoneoscope, however, in this series, of the 11 observed, the smallest 
weighed go and the largest 500 Gms. Seven visible spleens weighed less 
than 150 Gms. These were encountered with the body in Fowler’s position 
and rotated to the right. 

Graph 2 represents the percentage of female pelvic organs visible in 
47 females. That this is not a fair cross-section of female pelvic organ 
visibility is appreciated from the fact that most of these bodies were those 
of women over 50 years of age, in whom uterine retroversion and senility 
were prominent features. 

III. LIST OF PATHOLOGIC PROCESSES OBSERVED IN 100 UNSELECTED BODIES 
AND 
IV. COMPARISON OF CLINICAL WITH PERITONEOSCOPIC ACCURACY IN THIS SERIES 

Tables I to IV list the pathologic processes considered in this study. 
The first column to the left lists the processes considered, whether they were 
actually present or not. The second column, “Times Diagnosis was Con- 
sidered,” totals the clinical and peritoneoscopic opinion before autopsy. The 
third column is the number of times the pathology was actually found at 

847 








8. 


9. 


10. 
11. 
12. 
13. 
14. 
15. 


17. 
18. 


19. 


NA Uk WN = 


1 
2 
3. Ascites 
4. 
5 
6 
7 


. Splenomegaly 
. Chronic perisplenitis 
. Acute toxic splenitis....... 


JOHN S. CHAFFEE 


TABLES I 


To IV 


Annals of Sur 
December, 1 


TABULATIONS OF THE PATHOLOGIC PROCESSES OBSERVED PERITONEOSCOPICALLY iN 100 UNSELECTED 


BODIES; AND A COMPARISON OF THE CLINICAL WITH THE PERITONEOSCOPIC ACCURACY 


Pathologic Process 
Miscellaneous 

Normal abdomen 
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Hernia, inguinal 
Hernia, femoral 
Epiplocele.... 
Generalized carcinoma..... 
Generalized sarcoma...... 
Miliary tuberculosis 
Tuberculous peritonitis. ... 
Undescended testis........ 
Peritonitis 
Pneumoperitoneum 
Hematoperitoneum.... 

Subperitoneal purpura..... 
Acute pancreatitis........ 
Suspected mass........... 
Retrocecal abscess 
Mesenteric thrombosis 
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Pathologic Process 
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Ptosis of stomach 
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Clinical Scope 
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Female Pelvis 
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ation Clinical Scope 
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9 3 9 
5 2 5 
11 0 10 
3 3 4 
3 0 2 
1 1 0 
1 1 i 
1 1 1 
1 0 1 
1 1 1 
S5 27 53 
7 2 7 
10 3 2 
3 0 3 
3 1 ) 
23 6 14 
TABLE IV 
Diagnosis Made Where I 
Post- ‘ - 
mortem Existed 
Confirm- 
ation Clinical Scope 
10 2 2 
2 2 3 
4 0 3 
1 0 1 
0 0 0 
1 0 1 
3 0 2 
6 0 4 
3 0 3 
2 2 2 
2 0 2 
1 0 0 
35 6 23 
TABLE V 
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autopsy. The next four columns specify the number of times the diagnosis 
was made clinically and by peritoneoscopy, both when the pathology was 
present and when absent. The last two columns on the right compare the 
errors. It is considered an error if a diagnosis was made either clinically or 
by peritoneoscopy when the pathology was actually not present. For 
example, a diagnosis of generalized carcinomatosis was made in five bodies, 
and was actually present in only one. Four of these diagnoses were made 
clinically, when, actually the condition was not present, and the peri- 
toneoscope disproved it in these four cases. The one case in which it was 
actually present was diagnosed correctly both by peritoneoscopy and _ clin- 
ically. The total errors then were: Clinical—4; peritoneoscopic—o. The 
errors for each method are calculated as follows: Take the difference be- 
tween “Postconfirmation” (column 3) and “Times Diagnosis made where 
Pathology Existed” (columns 4 or 5); and add this to the corresponding 
group under “Diagnosis made where Pathology was absent” (columns 6 or 7). 
This total is the number of cases in which error was made by each method. 

The tables include all the pathologic processes which came into view of 
the peritoneoscope in 100 postmortem cases, and no attempt has been made 
to limit it only to significant things which would have been of value as a 
peritoneoscopic diagnosis before death. The lessons learned from this study, 
the more important of which have been enumerated, were both varied and 
highly instructive. 

A word about technic: The Ruddock peritoneoscope and method were 
used, the bladder being catheterized in all cases before study. The degree 
of rigor mortis present in the abdominal musculature, even up to 48 hours, 
did not appreciably interfere with visibility. It was also found that a darkened 
room was not essential as one’s eye soon learns to concentrate on the peri- 
toneoscopic field, just as the microscopist’s eye does on the miscroscopic 
field. If the effect of a darkened room is desired, however, a black sheet 
may be draped over the observer's head. 
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ROLE OF INFECTION IN THE PATHOGENESIS OF LIVER 
NECROSIS IN HYPERTHYROIDISM 


W. C. Srary, M.D. 
DurnaMm, N. C. 


FROM THE DEPARTMENT OF SURGERY, DUKE UNIVERSITY SCHOOL OF MEDICINE, AND DUKE HOSPITAL 
DURHAM, N. C, 


THE IMPORTANCE Of alteration of liver structure and function in hyper- 
thyroidism has been frequently emphasized. That liver function is impaired 
in most instances of hyperthyroidism has been definitely evidenced in the 
results of clinical tests.'-2> On the other hand, structural changes observed 
in the liver have been for the most part chronic in character and only rarely 
acute.* *° The question then is raised of the significance of this liver dam- 
age when it does occur, and of its relation or dependence on the state of 
hyperthyroidism. Means®* has suggested that the structural changes are not 
a part of the syndrome of hyperthyroidism but are probably related primarily, 
if not entirely, to secondary factors. This possibility is supported by the 
work of Haban‘ who observed the occurrence of liver damage in rabbits fed 
desiccated thyroid when infection was present, but not when such secondary 
factors were absent. This finding was recently substantiated in this labora- 
tory’ in a study of hyperthyroidism in rabbits infected with the Shope 
papilloma. 

In a further study of this question to determine the factor or factors in 
the skin papilloma of rabbits that resulted in liver necrosis when combined 
with hyperthyroidism, the following experiments were carried out. Eleven 
normal rabbits were given intradermal injections of hemolytic Staphylococcus 
aureus in such a manner that large areas of infection developed in the skin. 
Eleven other normal rabbits were given toxic doses of desiccated thyroid in 
addition to skin infection with hemolytic Staphylococcus aureus. In the first 
11 rabbits no necrosis of the liver was found, but in the second group, 10 of 
the 11 showed marked necrosis of the liver. 

To correlate the experimental data with clinical findings, eight autopsy 
cases on file in the Duke Hospital Department of Pathology were studied. 
Two of the eight cases showed acute changes in the liver and there was sug- 
gestive evidence that this change was due to the combination of acute infec- 
tion and severe hyperthyroidism. 

In the experiments, normal domestic rabbits were used, each kept in a 
separate cage, and fed an excess of a balanced diet. Hyperthyroidism was 
induced by the daily oral administration of 0.768 Gm. of Armour’s desiccated 
thyroid, U. S. P. Ina previously reported experiment* this amount had been 
found sufficient to produce death in 7-15 days in normal rabbits with signs 
of toxicity, as indicated by the weight-loss, developing about 48 hours after 


the administration of the first dose. 
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The virulent strain of hemolytic Staphylococcus aureus used was isolated 
from an abscess occurring spontaneously in a rabbit and was subcultured 
daily on blood agar slants. The organisms for the inoculations were obtained 
from one blood agar slant and suspended in a constant amount of normal 
saline. Up to subculture eight, the organisms retained their original virulence, 
however, after this it was necessary to pass through rabbits again. Daily 
inoculations of one to two cubic centimeters of the suspension was made in 
the skin of the back. Within 24 hours after the first inoculation an area of 
inflammation developed at the injection site and, in some instances, rapidly 
spread by the lymphatics to the abdomen. The lesions were graded as one 
plus to show a localized area of cellulitis, two plus to denote beginning spread 
to the abdominal skin, three plus to indicate involvement of the abdominal 
skin, and four plus to show widespread induration of the entire abdomen. 


TABLE I 
CONTROL RABBITS HAVING ACUTE HEMOLYTIC STAPHYLOCOCCUS INFECTIONS 
Survival 
No. of No. of Days of Grade of Period in Weight-Loss Degree of 
Rabbit Infection Infection Days in Grams Liver Necrosis 
4 3 TTT T 3 350 0 
7 3 ++++ ° 350 0 
g 3 ++++ 3 350 0 
12 5 ++++ 5 325 0 
14 6 + 6 250 0 
(killed) 
as 6 ++ 6 300 0 
(killed) 
16 6 : TT 6 150 0 
(killed) 
21 2 ++++ 2 375 0 
22 1 +t++T 1 150 0 
23 5 ++++ 5 375 0 
24 5 -++ + 5 375 0 


The 22 rabbits used were divided into two groups. In Group I there were 
II animals given daily injections of the suspension of virulent hemolytic 
Staphylococcus aureus. With the exception of three animals that received 
relatively avirulent organisms, death resulted in three to five days, apparently 
from the severe infection. The data is summarized in Table I. Group II 


TABLE II 
DESICCATED THYROID-FED RABBITS HAVING ACUTE HEMOLYTIC STAPHYLOCOCCUS 
AUREUS INFECTIONS 
Amount of No. of Days 


Desiccated Receiving Survival Degree of 
No. of Thyroid per Desiccated No. of Days Grade of Period Weight-Loss Liver 
Rabbit Day, in Gm. Thyroid Infection Infection in Days in Grams Necrosis 
5 0.768 4 2 +++ 7 450 ++++ 
9 0.768 5 2 ++++ 5 425 +++ 
10 0.768 9 6 + 9 600 ++ 
11 0.768 5 3 +++ 5 400 + 
13 0.768 7 5 + 7 825 ++++ 
17 0.768 5 1 ++++ 3 150 t+ 
18 0.768 4 2 ++++ 4 600 ++++ 
19 0.768 4 2 ++++ 4 250 ++++ 
20 0.768 3 1 ++++ 3 425 0 
25 0.768 6 4 +++ 6 600 +++ 
26 0.768 5 3 ++++ 5 250 +++ 
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consisted of 11 rabbits given daily doses of desiccated thyroid in addition to 
inoculations with hemolytic Staphylococcus aureus as in Group I. The ad- 
ministration of the desiccated thyroid was begun two days before inoculations 
were started. The pertinent data for Group II is shown in Table II. 

None of the animals in Group I showed any significant liver change. On 
the other hand, necrosis of the liver was found in 10 of the I1 animals in 
Group II. This necrosis varied from small focal and central areas to as 





Fic. 1.—Rabbit No. 11: Photomicrograph showing central necrosis of the liver in 
rabbits from the combination of hyperthyroidism and acute hemolytic staphylococcus 
infection. (x 150) 


much as three-fourths of the liver lobule (Figs. 1 and 2.). The single animal 
not showing necrosis survived only 24 hours after the first inoculation with 
hemolytic Staphylococcus aureus. 

In a previous report® from this laboratory it was demonstrated that 
necrosis of the liver does not occur in normal rabbits given desiccated thyroid 
until death resulted. 

With this definite experimental evidence of the responsible factors of the 
acute liver lesions in hyperthyroidism, the autopsy cases, collected by the 
Duke Hospital Department of Pathology, were studied to determine if liver 
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necrosis existed in acute hyperthyroid reactions and, if present, what was its 
relation to other factors. The material represented eight cases of hyper- 
thyroidism. Of these, seven died from an acute hyperthyroid reaction, while 
the remaining one died as a result of a pulmonary embolus on the 14th day 
after operation and did not have an immediate severe postoperative reaction. 
The findings in this group of cases are summarized in Table III where 
the degree of acute and chronic damage to the liver is classed as one plus, 





Fic. 2.—Rabbit No. 9: Photomicrograph showing more severe grade of central 
necrosis in liver of rabbits from the results of hyperthyroidism and acute hemolytic 
staphylococcus infection. (x 150) 


two plus, three plus, or four plus. Four plus changes of an acute nature are 
illustrated in Figure 3. 

Evidence of acute pathologic changes of significant proportions was seen 
in the liver in three of the eight cases. In two instances, the structural altera- 
tions consisted of marked focal necrosis and fatty degeneration. In A-16151 
and A-12365, the acute changes were.complicated by moderate passive con- 
gestion. In addition to the acute changes, Case A-16151 showed well-marked 
periportal scarring and polymorphonuclear and lymphocytic cellular infiltra- 
tion. The areas of necrosis were focal in character, as shown in Figure 3, 
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TABLE III 
DATA ON HUMAN CASES OF HYPERTHYROIDISM 


Treatment Interval 
Clinical with between Grade of Grade of 
Duration Signs of Iodine, Post- Operation Chronic Acute 
Case of Adm. Liver Diet, and operative and Liver Liver Other Path. 


No. Age sex Color Toxicity B.M.R. Damage Sedation Operation Anesthesia Reaction Death Lesions Lesions Changes 


91064 58 ; W. 9 mos. +31 0 Yes Subtotal Avertin- Crisis 9.5 hrs. +++ 0 0 
thyroidectomy ether 
W. ITS. +44 Yes Subtotal Avertin- Crisis 
thyroidectomy ether 


N 
— 
N 
~ 
— 
(a4 
O 


\-11491 } W. yrs. } Yes Subtotal Avertin- ‘risis ‘ Passive Passive congestion of 


thyroidectomy ether congestion lungs and spleen. 
cet Dl 


NE 


A-48640 : re ] mos : Yes Subtotal 


> 
X 


Cyclo- 21 hrs. 0 
thyroidec y propane 


cf 


61870 i ce mos : Yes Subtotal Avertin- 15 days Pulmonary embolus. 
thyroidectomy ether 


LIVE 


59703 . ie mos. t Yes Subtotal Avertin- Crisis 40 hrs. 
thyroidectomy ether 


A-16151 P : yrs. k Jaundice. Yes Daily temp. to 41° C. Clinical impression was acute + + Passive Pneumonia. Passive 
Bilirubin yellow atrophy. Congestive failure 8th day. Death congestion congestion of lungs 
6.6 mg. % 13 days after adm.—in crisis. ++++ and spleen. Medi- 
astinitis. 
Jaundice. ; Congestive failure on admission. Temp. to 38° C. each Passive Pneumonia. Passive 
Bilirubin day. Pneumonia 2 days after adm. Death 11 days congestion congestion of lungs 


7.2 mg. % after adm,.—in crisis. +++ and spleen. 
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and could be separated from the slight changes resulting from passive con- 
gestion. The third case was a patient apparently well prepared for operation, 
and without clinical evidence of cardiac failure; however, marked passive 
congestion was present, even though death occurred only nine and one-half 
hours after operation. The liver here showed very extensive central fatty 
change, associated probably with the presence of passive congestion. The 
acute changes in the remaining five cases were insignificant. 





Fic. 3.—Autopsy Case A 16151: Photomicrograph of human liver showing central 
necrosis in a patient dying from hyperthyroidism and acute infection. (x 150) 


The chronic lesions consisted of periportal scarring similar to that which 
has been described by other obseryers.*: *° Four of the eight cases showed 
chronic changes of this nature in significant extent, while in four the damage 
was slight or absent. In one case of the latter four, hyperthyroidism had 
been of two years’ duration and in the other three of only six months’ dura- 
tion. This seems to be significant; and a similar relationship of the duration 
of the toxicity with the degree of chronic change has been noted by Beaver 
and Pemberton,‘ 
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Discussion.—From the clinical and experimental data outlined, it is evi- 
dent that uncomplicated hyperthyroidism severe enough to produce death 
results in no marked change in the liver structure. On the other hand, if in 
addition to this severe state of hyperthyroidism infection or a tissue necrosis 
is added, changes in the liver occur. From the previously reported experi- 
ments in which the Shope papilloma was used the question was raised of the 
significance of the various factors in the tumor that might in combination with 
hyperthyroidism result in necrosis of the liver. The factor or factors could 
be either the new growth per se, tissue necrosis, bacteria, or bacterial products. 
The experiments outlined in this paper show that infection alone will cause 
necrocis of the liver in the presence of hyperthyroidism. 

There are numerous reports in the literature of pathologic changes in the 
liver in man as a result of thyrotoxicosis. In the majority of the cases no 
acute changes were noted. Weller® did not observe any significant acute 
hepatic changes in a large series of cases, and it was his opinion that the slight 
acute alterations present were not related to the hyperthyroidism. However, 

Seaver and Pemberton* did note a few cases of acute changes, evidently of a 
more severe degree, but they did not attempt to explain this on the basis of 
combination or summation of hyperthyroidism and other factors. 

No definite conclusions can be drawn from the small group of human 
cases here presented to prove the necessity of a factor other than hyper- 
thyroidism in the production of liver changes, nor is information available 
in the literature, since the cases which have been reported were not studied 
from this viewpoint. However, several interesting suggestions are evident. 
In the two cases in which acute necrosis was seen, extensive infectious 
processes were present in addition to hyperthyroidism. Dependence of the 
liver changes on the simultaneous action of both infection and hyperthyroidism 
is a definite possibility. In the six cases undergoing operation, anesthetics 
were administered, and a possible influence of cyclopropane or avertin, es- 
pecially the latter, must be considered. It was apparent from these cases, 
however, that changes did not accompany the use of either anesthetic. 
Though the anesthetics may actually be toxic to the liver in the presence of 
hyperthyroidism, several explanations of their lack of action in these cases 
are possible. In those patients with marked hyperthyroid reactions death 
may have occurred too quickly for the cellular changes to become evident ; 
and had the crisis gone on for a long enough time, changes may have occurred. 
A second and most likely possibility was that the decrease in the severity of 
the hyperthyroidism by the influence of iodine, rest, and sedation as well as 
the liver-protective action of sufficient dietary intake was such that the sum- 
mation of the action of anesthetics and hyperthyroidism was not sufficient to 
induce liver necrosis. 

The thyroid crisis, or storm, is thought by some*® ? to be the result of 
hepatic insufficiency. On the other hand, other observers separate the severe 
acute hyperthyroid reactions from the manifestations of liver insufficiency. 
Maddock, Pedersen, and Coller™ suggested from a study of liver function and 
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blood chemistry in the thyroid crisis, that impaired liver function and the 
acute hyperthyroid reaction could both be the result of a third factor. Crile!” 
found liver failure occurring usually in the second or third postoperative day 
when the postoperative reaction is subsiding. The case of hyperthyroidism 
with acute yellow atrophy reported by Kerr and Rusk’ was interesting, in 
that the patient had only a moderately severe postoperative reaction; but on 
the 11th postoperative day became worse; on the 13th postoperative day de- 
veloped jaundice ; and on the 15th day after operation died, without the high 
temperature and pulse seen in acute hyperthyroid reactions. In addition to 
this clinical evidence, extremely severe experimental hyperthyroidism alone, 
producing death in seven to ten days, was not sufficient to cause liver change. 
From the small number of cases presented in this article, it appears that the 
acute postoperative hyperthyroid reactions in patients well-prepared pre- 
operatively are not associated with significant acute liver changes, and this 
is further confirmed by the low incidence of severe acute changes reported 
by other authors. Thus, there exists experimental and clinical evidence that 
the acute hyperthyroid reactions increase liver susceptibility to injury by 
other agents, rather than the liver failure resulting in the crisis. This seems 
to stress further the importance of therapeutic measures directed toward the 
protection of the liver from injury, not as formerly thought, as prophylaxis 
against an acute hyperthyroid reaction, but as a means of protecting the 
liver, if the acute hyperthyroid reaction develops. 

As the reported. experiments all deal with acute hyperthyroid reactions, 
no observations are available at present concerning the pathogenesis of the 
chronic changes observed in man. There would appear to be ample evidence 
from other reports that long-standing hyperthyroidism in man does produce, 
in a majority of cases, some chronic alteration of the liver structure. A simi- 
lar change was seen in four of the eight cases reviewed. When one considers 
that hyperthyroidism is a disease of exacerbations and remissions and the 
high incidence of upper respiratory infection, a possible explanation of chronic 
changes in the liver resulting from the combined influence of these two 
factors is at once apparent. 

The pathogenesis of this change in the liver seen with combination of 
hyperthyroidism and infection has been discussed in a previous paper.’ The 
most logical explanation seems to be exhaustion of the liver cells by the con- 
tinued severe hyperthyroidism to such a degree that toxic products, that under 
normal metabolic activity have no effect on the liver, now result in cellular 
necrosis. 

CONCLUSIONS 

1. Uncomplicated experimental and human hyperthyroidism does not 
result in necrosis of the liver. 

2. The combination of infection with either experimental or human hyper- 
thyroidism results in necrosis of the liver. 

3. Chronic lesions are present in long-standing cases of hyperthyroidism, 
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4. The relationship of the liver lesions and thyroid crisis is discussed. 
5. The pathogenesis of the acute changes is suggested. 
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CRUVEILHIER-BAUMGARTEN SYNDROME (SPLENOMEGALY, 
PORTAL HYPERTENSION AND PATENT UMBILICAL VEIN) 


CASE REPORT 
H. L. Vax, M.D., ann S. F. Horne, M.D 
Winstron-Sarem, N. C. 


FROM THE DEPARTMENTS OF SURGERY AND MEDICINE, BOWMAN GRAY SCHOOL OF MEDICINE, WAKE FOREST COL- 
LEGE, WINSTON-SALEM, N, C, 


AsipE from those conditions, such as Laénnec’s cirrhosis, Banti’s disease, 
portal thrombosis, efc., commonly thought of as causes of splenomegaly, 
with evidence of disturbed portal circulation, there is a rarer disorder which 
is accompanied by a somewhat similar clinical picture. This is the syndrome 
described first by Cruveilhier, in 1852, and later by Baumgarten, in 1908, 
and characterized by portal hypertension with splenomegaly and evidence 
of excessively prominent umbilical circulation, i.c., visible abdominal veins 


and a venous thrill and murmur. 

Although this syndrome has been recognized in the European literature 
for a number of decades, the first discussion to appear in English was that 
of Armstrong, et al.' (1942), who believe that any patient who presents the 
picture described by Cruveilhier and Baumgarten merits the diagnosis of 
Cruveilhier-Baumgarten syndrome, and those cases which show at autopsy 
a patent umbilical vein with an associated atrophic liver with little or no 
fibrosis would be considered as instances of Cruveilhier-Baumgarten disease. 
Armstrong, and his coworkers, were able to find 52 previously reported 
cases, and to these they added three patients whom they had studied. 

We have recently had the opportunity to observe a patient with this 
unusual disorder, and the purpose of this communication is to add to the 
literature another instance of this syndrome. The clinical findings as well 
as the findings at the time of operation are presented. 

Case Report.—V. L. J., male, age 20, was admitted to the Medical Service, 
March 3, 1942, with a chief complaint of a diarrhea, with seven to nine watery 
stools daily for eight weeks. There had been no bloody, tarry or acholic stools. 
There were no significant findings in the family, marital or past histories, except 
that one of his younger brothers, age seven, also has a splenomegaly of unexplained 
etiology. 

Physical Examination—The patient was a well-developed and well-nourished boy, 
who appeared to be in good health. There were several small, discreet, nontender, 
firm inguinal lymph nodes. The abdominal veins were minimally dilated. The ab- 
domen was asymmetrically prominent, with a fullness in the left hypochondrium. Filling 
the entire left side of the abdomen was a large smooth, nontender mass which was 
readily movable and had an easily palpable notch just opposite the umbilicus. A 
continuous thrill, which disappeared on light pressure, was felt four centimeters 
to the right of the umbilicus. Auscultation over this area revealed a constant, roaring 
hum, without systolic accentuation, which could be traced laterally and superiorly 
toward the liver. This, too, could be abolished by light pressure. 

Laboratory Data: Hemoglobin 12.2 grams (15.5 grams = 100%), erythrocytes 
4,500,000 per cc., and there was a constant leukopenia averaging 3,000 leukocytes per 
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cc., and varying from 2,600 to 3,800. A typical differential leukocyte count showed 
segmented polymorphonuclears 50%, nonsegmented polymorphonuclears 8%, eosino- 
phils 3%, small lymphocytes 32%, large lymphocytes 3%, monocytes 4%. Of the 
three differential counts made prior to operation, one showed an eosinophilia of 6%, 
and another showed 3% eosinophils. Repeated blood smears were negative for malarial 
parasites. Liver function studies (icteric index, galactose tolerance and bromsulphalein) 
were all within normal limits. One hour following subcutaneous injection of 0.5 cc. 
of 1:1000 epinephrine the leukocyte count was 3,920, and the erythrocyte count was 
4,875,000, as compared with 2,850 and 4,850,000, respectively, immediately before the 
injection. Bleeding and coagulation times were not increased. Fragility test: Hemo- 
lysis started at a concentration of 0.38% NaCl and was complete at .28% as com- 
pared with the control of 0.40% and 0.38%. Platelet count was normal. Biopsy of 
an inguinal lymph node revealed chronic lymphadenitis. The sternal bone marrow 
was normal. No varices were demonstrated in the barium-filled esophagus. A _ film 
of the abdomen after the intravenous injection of Thorotrast showed no defects in 
the splenic shadow and the liver shadow was not enlarged. Repeated stool examinations 
were negative for blood, parasites and amoebae. Proctoscopic examination was negative 
except for a slightly edematous rectal mucosa. Repeated urinalyses were negative. 

On March 23, 1942, the patient was transferred to the Surgical Service and a 
celiotomy was performed. In the abdominal wall many dilated veins were encountered; 
some of these were a half centimeter in diameter, and had to be clamped and cut. 
Upon opening the abdominal cavity a mass of cirsoid veins, some one centimeter in 
diameter, were seen lying directly underneath the umbilicus The umbilical vein was 
dilated and tortuous. The spleen filled the entire left half of the abdomen, and had 
a firm, fibrotic appearance, with a definite bluish cast. Palpation of the spleen revealed 
no adhesions to the diaphragm or surrounding structures. The liver was questionably 
smaller than normal and had a coarse granular appearance, but was not typically 
hobnail. The portal system was not visualized, but the vessels were normal to palpa- 
tion. The splenic pedicle was found to contain many dilated vessels and, following 
the injection of three cubic centimeters of 1:1000 adrenalin directly into the spleen, 
these vessels were individually ligated and the spleen delivered without difficulty. 
An accessory spleen, approximately 4 x 2.5 cm. in size, was removed. A biopsy of 
the liver was then taken, and the abdominal wall anatomically approximated. 

The patient withstood the procedure well, and his postoperative course was satis- 
factory. There was a rather marked leukocytosis of 28,700 immediately postoperatively, 
which subsequently became stabilized at about 9,000 leukocytes per cc. Two of the three 
differential blood counts made within a week after operation showed an eosinophilia 
of 1% and 3%, respectively, while three counts made during his final 11 days in the 
hospital did not show any eosinophils. The patient was discharged on the eighteenth 
postoperative day, and at that time his hemoglobin was 14.8 grams, erythrocytes 
5,200,000; leukocytes 9,400 per cc., platelet count normal and a normal blood differential 
count. The abdominal venous thrill and murmur were still present at the time of 
discharge. 

Pathologic Examination—Gross. Dr. Robert P. Morehead: “The spleen weighs 
1700 grams. The outer surface is smooth. The cut surface is reddish-brown and beefy 
in appearance. The fibrous tissue of the organ is not increased grossly. A specimen 
of liver, which measures approximately 1 x 0.8 x 0.6 cm., is included. Microscopic: 
Sections of the spleen show a small amount of diffuse fibrosis and the trabeculae are 
larger than normal. The blood spaces in the spleen are prominent and _ scattered 
throughout the structure are numerous eosinophils and a few neutrophils. Sections 
through the liver show periportal fibrosis:and mononuclear and eosinophilic infiltration. 
In certain areas active fibrosis is seen beneath the liver capsule, and here one sees 
bile duct proliferation. There appears to be some thickening of the central and 
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interlobular veins. In certain instances there is some hyalinization of the thickened 
vascular wall.” 

Subsequent Course-—The patient was last seen three months after discharge. At 
that time he was beginning to resume his former activities. Physical examination was 
not remarkable except for the venous thrill and murmur previously described. 

Comment: Not only does this case conform to the criteria stated above 
but it is, so far as we have been able to discover, the first instance of 
Cruveilhier-Baumgarten syndrome in which splenectomy and liver biopsy 
have been performed. The splenectomy was not undertaken in an attempt 
to alter the pathologic process, but because it was our opinion that the 
possibility of traumatic rupture of the spleen in a young farm boy was very 
real. It will be of considerable interest to see if the life of this patient is 
prolonged over that of those previously reported. Most of the reported cases 
have died of portal decompensation or of hepatic insufficiency, and the average 
age at death was 30.4 vears in those instances where the umbilical vein 
was patent, contrasted to an average of 38.2 years for the entire unselected 
group. The exact cause of death was determined in only one-third of the 
cases and, of these, hematemesis was the most frequent terminal episode. 

The presence of an eosinophilia of 6% in one of the three preoperative 
differential blood counts, and 3% eosinophils in another, in the absence of 
intestinal parasites, and the common causes of eosinophilia, is an interesting 
finding in this case. Differential blood counts postoperatively were within 
normal limits (two of six counts showing 1% and 3% eosinophils). Differen- 
tial counts are recorded in only 10.8% of the cases reviewed by Armstrong, 
et al., and there is no mention of an eosinophilia. However, in view of the 
numerous eosinophils found in this patient in the liver and spleen, it would 
seem that eosinophils should be looked for in future cases. 

A constant leukopenia, on the other hand, has been frequently observed 
in this condition, and it was a consistent and striking finding in our patient. 
In the previously reported cases, in which a leukocyte count was recorded 
(15), a leukopenia was present in 46.6%, and three other cases had a leuko- 
cyte count of less than 6,000. In our patient the postoperative leukocytosis 
of 28,700 was expected. However, following splenectomy the leukocyte count 
became stabilized at a normal figure, and has remained between 7,500 and 
9,500 for three months. We believe that a persistent leukopenia of below 
4,000 is an important addition to the criteria for the diagnosis of the Cruveil- 
hier-Baumgarten syndrome. 

While the differentiation of this syndrome from the more common causes 
of splenomegaly, combined with signs of disturbed portal circulation, such 
as Laénnec’s cirrhosis, Banti’s disease, etc., is important, it is perhaps more 
difficult to be sure that the patient does not have either portal thrombosis 
or that rare condition—a primary splenic tumor. It was suggested that 
the response of the blood leukocyte and erythrocyte counts to the injection 
of adrenalin might be of value in determining the diagnosis of splenic 
thrombosis. This procedure consists of the subcutaneous injection of 0.5 cc. 
of 1:1000 adrenalin, and recording the leukocyte and erythrocyte counts im- 
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mediately before and one hour following the injection, In our patient this 
procedure produced results which were not conclusive enough to infer 
patency of the splenic vein or to postulate a thrombosis. The procedure 
was, therefore, of no value in demonstrating patency of the portal circulation. 
We believe that visualization of the spleen by means of intravenous thoro- 
trast is the most valuable procedure to rule out a primary splenic neoplasm. 
There was no evidence of such disease in our case. 

The findings in the present case suggest that Armstrong, et al., are cor- 
rect in their assumption that the clinical picture in this syndrome is probably 
dependent upon portal hypertension associated with patency of the umbilical 
vein and consequent shunting of the blood away from the liver into the 
systemic circulation. This particular anatomic arrangement can be produced 
by a variety of etiologic factors, as is pointed out in the cases summarized 
by Armstrong. Although in those cases there was no reference to the occur- 
ence of this disorder in more than one member of a family, it will be of 
particular interest to follow our patient’s younger brother regarding the 
etiology of his splenomegaly. 

We believe that any patient who shows splenomegaly without hepato- 
megaly, distended abdominal veins, an abdominal venous thrill and murmur, 
a persistent leukopenia and an eosinophilia, merits the diagnosis of Cruveil- 
hier-Baumgarten disease. We agree with Armstrong, et al., that the presence 
of the venous thrill and murmur is the most important feature from the 
standpoint of diagnosis, but we also feel that leukopenia and, if present, 
eosinophilia, are important findings in this unusual disorder. 


SUMMARY 
A case of Cruveilhier-Baumgarten syndrome is being reported. This is 
the 56th case of this condition to be described, and the first in which splen- 
ectomy and liver biopsy have been performed. 
REFERENCE 
1 Armstrong, E. L., Adams, W. L., Tragerman, L. J., and Townsend, E. W.: Ann. 
Int. Med., 16, 113, 1942. 
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DUODENAL TUMOR OF UNUSUAL CHARACTER 
Ricuarp T. SHACKELFORD, M.D., A. Murray Fisuer, M.D., 
AND 
Wuitmer B. Firor, M.D. 


Battimore, Mp. 


THIS PAPER has been prepared for the purpose of recording a case which 
should be of particular interest to the internist, pathologist, radiologist, and 
surgeon, for the following reasons: 

1. It demonstrated an unusual cause for the presence of vague epigastric 
distress associated with diarrhea, occult blood in the stool, anemia, and loss 


of weight. 

2. The pathologico-anatomic lesion is of interest, and its origin provocative 
of discussion. 

3. The roentgenogram was deceptive, and of great interest. 

4. The case can be added to that increasing, but relatively small, number 
in which a malignancy of the ampullary portion of the duodenum and adjacent 
pancreas has been successfully removed. So far as can be determined, it is 
the only myosarcoma in the more than 125 cases reported in that series. 


Case Report.—The patient, a married woman, age 61, was first seen by one of us 
(A.M.F.), August 9, 1941, being referred by Dr. Wilbur Skillman. At this time her 
complaint was anemia fot five years, and diarrhea for three months. The family history 
was not important, her father and mother having both died in their 80’s. The patient had 
had a bad attack of rheumatic fever at 19, with no return of joint pains until an attack 
of arthritis four years ago, which involved all her joints, with swelling and pain. These 
symptoms finally cleared up after a tonsillectomy three and one-half years ago. The 
present illness dates back five years, at which time she had symptoms of weakness, 
sore tongue, numbness of the hands and feet, and constipation. A diagnosis of pernicious 
anemia was made, and she was given 12 injections of liver extract intramuscularly, 
and liver and liver extract by mouth. An hemorrhoidectomy was performed at this 
time because of bleeding. Four and one-half years ago a panhysterectomy was per- 
formed because of a diagnosis of myomata, one of which, however, proved, microscopi- 
cally, to be a myosarcoma (Fig. 7). Her recovery from this operation was uncomplicated 
and except for the arthritis which was mentioned earlier, she remained well until May, 
1941. This was three months before her examination, and she then developed rather marked 
diarrhea which continued without interruption. The stools varied in number from 
4 to 8 in 24 hours. They were most apt to come early in the morning starting at 3 or 4 
o'clock, and again once or twice before breakfast. The stools were always bulky, but 
never watery. At first they had a yellowish, curd-like character, later becoming grayish 
and at times foamy. They were always extremely foul-smelling, but never contained 
any blood. She had not suffered any severe abdominal pains but complained of some 
soreness over the left lower quadrant of the abdomen of a colicky character, and 
occasional discomfort in the epigastric region. There was no nausea or vomiting. Sore- 
ness of the tongue was not a symptom during this time, but she did notice that her 
gums were sore in places. She occasionally noticed numbness of the hands and to a 
less extent of the feet and had some unsteadiness when on her feet, which she interpreted 
as being due to weakness. 
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Physical Examination—Temperature 99.4°F., pulse 06, blood pressure 108/65. She 
was much underweight, rather pale, and looked quite ill. The skin was smooth and 
soft; there was no icterus and no skin lesions, but some large brown freckles over the 
forearms and backs of the hands. The eyes were deep-set and the lids very dark. Dental 
plates were worn and there was no abnormality to be made out of the gums, mucous 
membranes of the mouth or of the tongue, which was neither smooth nor red. There 
was no adenopathy. The lungs were entirely clear, and the heart was normal except 
for the presence of numerous extrasystoles and a soft systolic murmur at the apex. 
Abdominal examination revealed nothing except a little tenderness in the left lower 
quadrant and over the upper part of the abdomen, bilaterally, with a definite sensation 
of resistance in the epigastrium. The 
liver edge was just palpable; it felt quite 
normal. The spleen was not felt. The 
fingernails were quite soft and thin. There 
was some swelling of the right leg asso- 
ciated with rather extensive varicose 
veins. The neurologic examination re- 
vealed only some generalized muscle 
weakness, sluggish knee jerks, and some 
uncertainty of gait, apparently due to 
weakness; there was no spasticity. The 
Romberg test was negative, and vibra- 
tory sense normal over hands, legs and 
spine. 

Laboratory Data.—The urine was 
normal except for a trace of albumin. 
The hemoglobin was 77 per cent (Sahli) ; 
R.B.C., 3,970,000; W.B.C. 6,200. Dif 
ferential: Polys, 64 per cent, L 22 per 





cent, Mono. 14 per cent; the red blood STOMACH 





cells were normal in size and shape; no 
anisocytosis nor poikilocytosis; platelets 
were rather scarce. The smear did not 


in the least resemble that of pernicious Fic. 1.—Roentgenogram of stomach and duo- 
denum after the ingestion of barium showing the 
filling defect in the duodenum caused by the 
The preliminary impression was that tumor. 


anemia. 


the patient presented a history and a pic- 

ture suggesting nontropical sprue. It was felt that this would fit in with the former 
diagnosis of pernicious anemia, which evidently was not characteristic and did not 
respond well to liver therapy. It was noted, however, that if she had had sprue at 
that time it also should have shown a better response to liver. The second most 
likely diagnosis was thought to be carcinoma involving some part of the gastro 
intestinal tract. 

Stool specimens were examined and found to be bulky, semiformed, and to contain 
much undigested food. The first specimens did not show a definite increase in fat, as 
far as could be determined by gross and microscopic examination. The benzidine test 
showed a strong reaction for occult blood and the guaiac test showed a weak positive. 
In another examination following restriction of meat the benzidine test was again 
strongly positive. 

Gastric analysis following an Ewald test meal revealed no free acid, and Io per cent 
of combined acid. 

Roentgenologic examination of the gastro-intestinal. tract, 8/11/41, by Docters 
Waters and Firor was reported as follows: 
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“The stomach and duodenal cap are normal. A defect in the duodenum is observed 
extending from the distal portion of the cap into the descending portion of the duodenum 
approximately to the region of the ampulla of Vater. This defect is sharply outlined, 
especially in its lower portion, and appears intrinsic rather than as the result of pressure 
from some extraduodenal mass. The barium mixture passes around the defect in a thin 
stream and discloses a normal mucosal pattern along the upper and lateral margin of 
the duodenum (Fig. 1). Roentgenologic Diagnosis: The findings indicate a neoplasm 
in the duodenum the nature of which is indefinite. The vast majority of reported benign 
neoplasms of the duodenum have occurred in the duodenal cap, whereas the rare malig- 
nant lesions have been in the region occupied by this mass, but the sharply demarcated 
character of the defect in this case strongly favors benignity.” 





Fic. 2.—Drawing showing the site of the tumor and the extent of the resection, as well 
as the location of the common duct. 


Some improvement in her diarrhea followed the administration of dilute hydro- 
chloric acid, a low residue, low carbohydrate diet, but otherwise she did not improve. 
She was bothered a good deal with pain in the epigastrium and became increasingly 
weak and pale. It was then felt that the lesion in the duodenum might well be a 
malignant one and that it might be responsible for many of her symptoms. On Septem- 
ber 17, 1941, an exploratory operation was performed by one of us (R.T.S.), at the 
Union Memorial Hospital in Baltimore. 

Preoperative Diagnosis: Benign polyp of the ampullary portion of the duodenum. 

Operation.—Under nitrous oxide, followed by drop-ether anethesia, the abdomen 
was opened through an upper right rectus incision. On exploration, an intrinsic mass 
the size and shape of a lemon was felt within the descending portion of the duodenum, 
apparently attached to the posterior duodenal wall but not elsewhere. There were no 
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other masses seen or felt in the liver or other portions of the peritoneal cavity. The 
gallbladder appeared normal. The anterior wall of the duodenum opposite the tumor 
was opened longitudinally in order to inspect the lesion by direct vision. It was then 
seen to be an oblong, reddish, firm, polypoid mass attached to the posterior wall of the 
duodenum throughout the length of the tumor by an indurated, sessile base extending 
from about one-half inch below the pylorus to the ampulla of Vater. Its location made 
preservation of the latter impossible if the former was to be removed. Resection of that 
portion of the duodenum containing the tumor (Figs. 2 and 3) was decided upon. 
Accordingly, the duodenum was mobilized medially by incising its lateral peritoneal 


attachments. 





Fic. 3.—Drawing showing the appearance after completion of 
the resection of the ampullary pertion of the duodenum and part 
of the head of the pancreas, with a Billroth-I gastroduodenostomy, 
ligation of the common duct and cholecystogastrostomy. 


The duodenum was then transected between Stone anastomosis clamps at a point 
one inch below the ampulla of Vater, which was at the lower border of the tumor. 
Both cut ends were carbolized. The common duct was positively identified by withdraw- 
ing bile from its lumen through a small hypodermic needle. It was then isolated and 
cut across about one inch from its entrance into the duodenal wall. Its cut proximal 
end was ligated with No. I chromic catgut reinforced by a second ligature of medium 
black silk. The stomach was sectioned one inch above the pylorus. This left the inter- 
vening segment of duodenum containing the tumor and ampulla attached to the pancreas 
along its posterior wall. A small portion of the head of the pancreas was transected by 
sharp dissection at a sufficient distance to have a seemingly safe margin at the base of 
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the tumor. The duodenum with its attached pancreas was then removed en masse. 
The cut surface of the pancreas was closed with interrupted silk sutures. 

The unusual mobility of the remaining distal segment of duodenum made it possible 
to perform a Billroth I, end-to-end gastroduodenostomy, which was accomplished by 
means of an inner continuous suture of the mucosal surfaces with No. o plain catgut and 
a serosal row of interrupted fine silk sutures. 

Because the common duct could be implanted into the intestinal tract only under 
marked tension, it was considered preferable to provide a pathway for bile by means 
of a cholecystogastrostomy which could be done without any tension whatsoever. This 
was accomplished in the usual way with two layers of sutures. The omentum was 
placed over both suture lines and the abdominal wound closed in layers using catgut 
for the deeper sutures, silk for the skin and through and through stay sutures of 
braided silk. One Penrose drain was placed down to, but not into, the peritoneum and 
brought out at the lower end of the incision. 

During the procedure the patient received a transfusion of 500 cc. of citrated blood 
plus 1000 cc. of 5 per cent glucose intravenously. 

The operation required two and one-half hours, and the patient returned to her 
room in good condition, with pulse 126, blood pressure 138/90. 

The postoperative period was a stormy one, being complicated by bilateral pulmonary 
consolidation, for which she received sulfathiazole; phlebitis of the great saphenous vein 
of the right leg; transitory jaundice, and generalized edema. This latter was thought 
to be mainly due to a very low serum protein level, which on September 20th, was 3.5 
grams per cent, and on September 23rd 4.1 grams per cent. Other laboratory studies 
were reported as follows: Stool examination, on October oth, showed much gross fat 
which was stained with Sudan III. A specimen examined on October 16th showed little 
fat. Blood chemical studies on September 20th were N.P.N. 29, blood chlorides 522; 
blood calcium 8.4; and blood phosphorous 1.1. On September 23rd., N.P.N. 33, blood 
chlorides 517; COz combining power 54 volumes per cent; and on October 11th, blood 
calcium 9.2 milligrams per cent and blood phosphorous were 4 milligrams per cent. 

On the 13th postoperative day the temperature which had been falling began to rise 
in daily peaks, and on the 16th postoperative day signs of free fluid in the abdomen 
appeared and the patient’s condition became critical. That evening, under local 
anesthesia in her room, an opening was made in the healed incision and a clamp 
inserted into the peritoneal cavity. There was an immediate gush of a large quantity 
(several hundred cubic centimeters) of grayish fluid containing particles of necrotic 
material. A Penrose drain was inserted, and the patient’s condition immediately im- 
proved and continued to do so until her discharge from the hospital on her 37th 
postoperative day. At the time of discharge she was ambulatory and consuming a 
low fat diet, but one high in carbohydrate and protein, with liver two or three times 
a week, and additional vitamins. The wound had healed except for a small sinus 
at its lower border which exuded a small amount of fluid. This healed two weeks later 
and has remained healed. 

On November 26th, she was found to be still improving and had gained three or 
four pounds. She was still bothered by cramp-like abdominal pains, gas and eructation 
and was having an average of two stools a day, which were quite light in color but 
formed or semiformed. On January 5, 1942, she looked definitely better but the 
diarrhea, which has never entirely cleared up, was now worse again, and in spite of 
a very good appetite, she was not gaining weight. The diarrhea was never watery, 
but the stools were bulky and at times foamy in character. Her hemoglobin was 
then 90 per cent. It was felt that these symptoms were due mainly to lack of external 
secretion of the pancreas and pancreatin was then administered in doses of 0.9 Gm. 
three times daily, and is being continued. 

She was next seen February 26, 1942, when she reported that she was feeling 
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a great deal better and gained four more pounds. Her diarrhea was much less 
marked but she still had two or three stools a day, which were quite bulky. She was 
advised to continue the same regimen of treatment. 

On March 18, 1942, she reported great symptomatic improvement. She was having 
almost no symptoms and had gained weight and strength. Her color was much better 
and her general appearance was one of quite good health. The following blood chem- 
ical studies were made, the results of which are all well within normal limits: Blood 





2 
Fic. 4.—Photograph of duodenal segment. lumor—measures 314x2'%x1 inches 
Covered by mucosa and extending into muscular wall. Ampulla is situated at cornet: 


margin of mass. 


calcium 9.5 mg. per cent, blood phosphorous 3.9 mg. per cent; total proteins 7.06 pet 
cent; and fasting blood sugar 81 mg. per cent. The stool at this time was semiformed, 
yellowish-brown in color, and contained no gross fat. There was no occult blood by 
the guaiac test. 

The patient was progressing quite satisfactorily until May 30, 1042. At this 
time, the stools were almost normal but she was having pain in the cervical spine. 
She had lost some weight and the hemoglobin had dropped to 75%. On June 9, 1942, 
she had much worse pain in the cervical spine and had developed flaccid paralysis of 
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the left arm and some weakness of the left leg and of the face on that side. At this 

time, she looked a great deal worse and it seemed obvious that she had metastatic 

carcinoma involving the cervical spine and brain. From that time on she went down 

hill rapidly with progressive increase in paralysis, coma, and death on June 25, 1942. 

An autopsy was not done but there can be no doubt that metastases from her original 
carcinoma were the cause of death. 

Pathologic E.xamination—Gross: Dr. W. C. Merkel... The specimen consists of a 





Fic. 6. Fic. 8. 


Fic. 5.—No. 21777: Photomicrograph of section through duodenal tumor. Note regular muscular 
border. Similar multinucleated giant cells and lack of cell patterns. (x100) 

Fic. 6.—No. 21777: Higher magnification of section from duodenal tumor removed October, 1941. 
Note large multinucleated giant cells; loose vascular stroma; and pleomorphic cell morphology. (x200) 


Fic. 7.—No. 13555: Photomicrograph of tumor removed (3-3-37). Uterine fibromyoma, with 
encapsulation. Note multinucleated cells, vascular spaces; and pleomorphic cell morphology. The 
uterine wall forms a straight line of demarcation. (100) 

Fic. 8.—No. 13555: Higher magnification of section taken from uterine myoma (3-3-37). (x200) 


segment of the duodenum, five inches in length, containing an oval-shaped, sessile polyp 
on the pancreatic side of the duodenal wall. The polyp measured 3% inches in the 
long diameter and 21% inches in the transverse diameter, and its depth was 11% inches 
The surface is lobular, smooth and gives the impression of a thin layer of mucosa 
(Fig. 4). The cut surface is of a grayishwhite color forming no pattern and giving 
the impression of being glandular tissue. The growth infiltrates the muscular wall 
but the serosa is uninterrupted. Microscopically, the sections form a very sharp line 
of demarcation. It appears as though the muscle were displaced by the growth, 
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The tumor is moderately vascular. There are many well-formed blood vesseis which 
would indicate that these have not existed prior to the tumor invasion. There is marked 
variation in the morphology and size of the cells. Multinucleated, huge giant cells are 
numerous. The other cells which predominate have oval shaped nuclei. The cytoplasm 
is flocculent. Mitotic nuclei are numerous. There is no leukocytic infiltration, nor is 
there any stroma formed by the tumor tissue which would give support. There is a 
total absence of any cell pattern. There are areas of hemorrhage. The tissue adjacent 
in some areas is pancreas while most of the surrounding structures are muscle from the 
wall of the duodenum. Occasional lymphatics contain tumor cells, and the lymphoid 
stroma encountered is not infiltrated, nor does it show any evidence of resemblance to 
tumor cells which would probably rule out an endotheliomatous type of sarcoma. 


Pathologic Diagnosis: Myosarcoma (comparing the growth with No. 13555 (Figs. 7 
and 8) which was a myosarcoma of the uterus, removed from the same patient in 
1937, indicates that this is probably metastatic). 

There are several points about the above case which deserve further 
consideration. One of great interest is whether the tumor represents a 
metastasis from the original myosarcoma of the uterus, removed four years 
previously, or whether it is another primary tumor in a different location. 
Microscopically, the two lesions are identical, but the fact that the lesion 
occurred in the duodenum, a rare, if not unique, site for such a metastasis 
plus the fact that, so far as could be determined, it is solitary, is very much 
against the possibility of its having originated in the uterus. On the other 
hand, myosarcomata of the duodenum as well as multiple myosarcomata in 
the same patient have been reported, although a very cursory and in- 
complete survey of the literature has not revealed a similar distribution. 
Our opinion favors the view that the second lesion was primary in the 
duodenum. 

Another point of interest is the fact that the patient suffered from a 
sprue-type of diarrhea previous to operation. This could be explained by 
pointing out that the pancreatic duct traversed the tumor before joining 
the common duct and, hence, pancreatic secretions may have been blocked 
from entrance into the intestinal lumen. Jaundice was not present as the 
common duct entered the duodenum just below the tumor and in a direction 
which escaped impingement by the lesion. 

The blood chemical findings are of considerable interest. In steatorrhea, 
whether of pancreatic origin—as we assume this to be—or due to sprue, it is 
common to find a low level of serum calcium and phosphorus. These 
abnormal values have been shown to be due to poor absorption from the 
intestinal tract, as is shown by excessive fecal excretion of these substances 
while their urinary excretion is lowered. This decreased absorption is best 
explained, at least in the pancreatogenous type of steatorrhea, as being due 
to two factors: (1) The excess of fat in the intestinal contents holds vitamin 
D in solution, thereby preventing its action in promoting calcium absorp- 
tion and causing more of it to be excreted in the feces; and (2) calcium 
forms insoluble soaps with excessive fatty acids and cannot be absorbed 
normally. Lowered serum proteins are also to be expected under these 
circumstances and may be related to an increased nitrogen excretion in the 
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feces, which does take place in the pancreatogenous-type of fatty diarrhea 
in contradistinction to the sprue-type in which it is usually within normal limits. 
This was pointed out by Thaysen,’* who felt that the fecal nitrogen determina- 
tion was a good criterion in the differential diagnosis of steatorrhea. In our 
patient, it is well to remember, however, that these blood chemical studies 
were made several days after the operation and were certainly modified to 
some extent by the various factors that are known to alter their values under 
those conditions. 

The roentgenogram (Fig. 1) was also of interest as the smooth outline 
of the defect strongly suggested that the lesion was benign. The fact that 
it proved to be malignant is worth serious consideration in the interpreta- 
tion of other films revealing a similar picture. 

The operative attack upon these lesions was initiated by Dr. W. S. Hal- 
stead,’ who, in 1898, first removed a carcinoma of the ampulla of Vater by 
removing the duodenum, performing a Billroth-] gastroduodenostomy, and 
reimplanting the common and pancreatic ducts into the duodenum. At the 
same time he performed a cholecystostomy. His patient succumbed seven 
months later from a recurrence of the tumor. Since that time, other isolated 
reports of similar procedures have appeared in the literature and have been 
summarized by Hunt.' Recent interest has been stimulated by the writings 
of Whipple, * ® * § and his colleagues, who have had particular success with 
their modifications of the procedure, while the courage to attack this par- 
ticular case was derived to some degree from the recent success with 
which Dr. I. R. Trimble, of this city, performed a similar operation, which 
has been reported elsewhere.t’ The articles by Whipple, Hunt and Trimble 
can be recommended to those interested in the subject as in these will be 
found a thorough history of the methods of surgical attack, the results, and 
a tabulation of the cases reported in the literature. 

In reviewing the above articles, one or two thoughts on the technic of 
the operation seem worthy of mention. It was pointed out by Whipple that 
a large proportion of these cases develop postoperative drainage for varying 
lengths of time. Presumably, in most instances this has come from the cut 
surface of the pancreas. In our case no provision was made for the drainage 
of this fluid which accumulated within the tightly closed abdomen and nearly 
caused the death of the patient. The drainage was followed by prompt im- 
provement and recovery. In any future similar operation it is our plan to 
provide such drainage at the time of operation. 

Some writers emphasize the point that it is more satisfactory to reimplant 
the stump of the common duct into the duodenum, as contrasted with the 
restoration of biliary drainage by means of a cholecystogastrostomy. The 
latter was performed in this particular patient and, in our opinion, rightly so. 
The duct could have been reimplanted only under hazardous conditions of 
tension, while the gallbladder lay readily adjacent to the stomach. It is our 
belief that the most satisfactory operation is the one which technically is the 
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easiest to perform and at the same time accomplishes the purpose for which 


it is planned. 


SUMMARY 


We have presented a case of a duodenal tumor which was of particular 
interest for the following reasons: 

1. The patient had a sprue-like diarrhea, associated with anemia and occult 
blood in the stools. 

2. The smooth outline in the roentgenogram suggested a benign rather 
than a malignant lesion. 

3. The tumor was a myosarcoma of the duodenum, in a patient who had 
had a myosarcoma of the uterus removed four years previously. 

4. The lesion was successfully treated by removing the ampullary portion 
of the duodenum, with the adjacent portion of the head of the pancreas; and 
then performing a cholecystogastrostomy and a Billroth-I gastroduodenostomy. 
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VOLVULUS OF THE CECUM 
REPORT OF FOUR CASES 
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FROM THE COOK COUNTY HOSPITAL, AND THE DEPT. OF SURGERY, LOYOLA UNIV. SCHOOL OF MEDICINE, 
CHICAGO, ILL, 


ToRSION OF THE CECUM, usually with involvement of adjacent terminal 
ileum and ascending colon, is of sufficient rarity to warrant the report of 
single cases. Bundschuh,! in 1913, collected reports of 110 cases, to which 
Wolfer, Beaton and Anson? added 194, in 1942. The importance of the 
lesion in the differential diagnosis of right lower quadrant pain and _in- 
testinal obstruction is emphasized by the 100 per cent mortality by con- 
servative treatment; the relative ease with which the diagnosis is established 
or confirmed by roentgenologic examination; and the simplicity of the 
necessary surgery early in the disease. 

In their recent exhaustive anatomic study, Wolfer, Beaton and Anson 
group the extreme variations in ileocolic peritoneal fixation into six major 
types. They stress, on the basis of the evidence in the literature, and their 
125 dissections, that not only must hypofixation (persistent common mesen- 
tery; imperfect fixation) of an adequate degree be present, but that some 
degree of hyperfixation of ileum, cecum, or ascending colon supplies the 
fixed point for the rotation. They note that no one specific accessory 
activating factor is apparent, and conclude that physiologic maladjustments 
(hyperperistalsis, etc.), acting on an anatomic predisposition, provide the 
inciting etiologic causes. Hence, variable hypofixation, many possible in- 
citing causes, and other variations are found. 

Rotation may be axial, in the frontal, or in the sagittal planes, or in 
any two or all of these. Dependent upon the disposition of the peritoneum, 
the twisted portion may be as little as the tip of the cecum, or as much 
as the entire colon. 

Whatever the inciting cause, there is usually sufficient early axial twist 
to obstruct the ascending colon. The ileocecal valve permits progressive 
enormous dilatation of the effectively closed loop. The result of this dis- 
tention on the mural branches of the ileocolic vessels, the latter already com- 
promised by tension and pressure on the trunks, is the late vascular damage 
so frequently described. The location of the fixed point, the contour of the 
iliac fossa, the sacral promontory, and the mesial origin of the mesentery, 
all apparently direct the tip of the ballooning loop towards the left hypo- 
chondrium, under the omentum, although pain localization, if any, is to the 
right lower quadrant. The axis of the roentgenographic shadow may be the 
chief help in the prediagnosis of the loop as cecum. As in volvulus of large 
bowel elsewhere, the roentgenographic appearance is usually characteristic. 
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The term “clockwise” in this study refers to the frontal aspect of the patient, 
viewed by the examiner. 

Derotation and cecopexy, before severe damage occurs, is adequate 
surgery, the latter necessary because of the liability to recurrence, as 
suggested in Case 2, and proven in Case 3, of this series. The history of 
many of these cases indicates that partial torsion with incomplete obstruc- 
tion is chronic; acute symptoms supervene suddenly. The hypertrophic wall 
of the ileum proximal to the first twist in Case 2 supports this opinion. 

Case 3 is the only volvulus of the cecum we could find in the records 
of the Cook County Hospital since January, 1936. The patient was not 
seen by either of the authors, and is discussed at length only because of the 
excellence of the clinical history and of the proven recurrence. 

Midgut volvulus in children occurs in subjects who have a persistent 
midgut mesentery, with incomplete rotation and lateral fixation of the 
cecum and ascending colon. Acute intestinal obstruction usually occurs 
because of volvulus around a band at the hepatic flexure, and, as Ladd* has 
so well demonstrated, the cure depends simply on division of this band. 
In Case 4 prenatal rotation of the colon did not proceed far enough to 
allow such fixation, hence the preoperative state was similar to the post- 
operative condition in Ladd’s patients operated upon for midgut volvulus. 
The symptoms were apparently due to mesenteric torsion limited to the 
ileocecal region—hence, we have included it in this series as a torsion of the 
cecum, although the anatomic defect might have permitted a twist of the 


entire midgut. 


Case 1.—W. V., colored, male, age 38, was admitted to Cook County Hospital, 
at 6 P. M., April 27, 1941, complaining of abdominal pain of 48 hours duration, 
and repeated emesis for 38 hours. He was intoxicated on admission, and was unable 
to give a coherent history, or accurately to analyze his present symptoms. He stated 
that the pain was crampy, diffuse, and possibly more intense in the left lower quadrant. 
He was extremely restless, rolling around in bed. There was slight diffuse rigidity 
and pronounced tenderness over McBurney’s point. The bowel sounds were reduced 
one-half—not obstructive in character. Blood pressure 142/92, pulse 90, temperature 
100.4° F.; W.B.C. 12,200. Clinical Diagnosis: Acute abdominal disease, probably ap- 
pendicitis. Because of the number of emergency cases scheduled, he was not brought 
to surgery until six hours after examination in the ward. 

Operation—Upon exploration through a right transverse incision (later extended) 
at the level of the anterior superior spine, cecum and appendix were not found in the 
right iliac fossa, nor could any ascending colon be identified. There was a small 
amount of free fluid in the peritoneal cavity, and the loops of ileum seen were slightly 
distended. There was a yielding mass, of about seven inches diameter, in the left upper 
quadrant. This was cecum, rotated 180° counterclockwise. There was a common 
ileocolic mesentery, the posterior and lateral attachment of the ascending colon falling 
in Wolfer’s Class V. The attachment of the hepatic flexure was long; it was about 
this that volvulus occurred. The serosa was glistening, the bowel wall slightly dis- 
colored. The loop was untwisted, and a lateral mesentery made by Waugh-type cecopexy. 
Recovery was uneventful and roentgenologic examination, three weeks postoperative, 
showed a normally placed, slightly distended colon. 

Case 2—L. S., white, female, age 54, moderately obese, was admitted to the 
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Cook County Hospital, May 15, 1941, with the complaint of abdominal cramps and 
nausea for 23 hours. She had had repair of an umbilical hernia in 1918, a chole- 
cystectomy in 1929, a ventral hernia repair in 1929, and had used insulin for 10 years. 
She had a transversely enlarged heart; blood pressure 164/100; vertical right rectus and 
transverse umbilical scars. Her abdomen was distended; there was no _ localized 
tenderness. Bowel sounds were reduced, nonobstructive in character, and she tolerated 
a two quart enema without increase in pain. Fluoroscopic- examination was reported to 
show distention of entire large bowel, with fluid levels, especially in the cecum. The 
pain subsided, and she was discharged May 20, 1941. 


ul Tip of 
eum ileum 





Fic. 1.—Case 2: Roentgenogram of abdomen showing distended cecum; and double 


loop of obstructed ileum. 


She returned, May 23, 1941, because of a spreading infection of the left foot, 
and complained that she had no appetite, and had almost constant mild abdominal dis 
tress. Her foot was improving and her diabetes was well controlled, when, on June 
4, 1941, for “the first time in years,” she had two watery bowel movements. Discomfort 
persisted; and on June 6, 1941, she noted that her abdomen was distended. There 
was no further stool, in spite of repeated enemata. In bed, at 8 a. m., June 8, 1941, 
she suddenly began to have severe, diffuse, crampy abdominal pain associated with 
nausea. She vomited once, and felt an urgent desire to go to stool; there was a small 
The pain remained of about the same severity all day, the 
When examined 12 hours after onset, she was 
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formed bowel movement. 
nausea persisted, and she ate nothing. 
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restless, and complained of cramps and chilliness. She did not appear acutely ill 
and was afebrile. Her abdomen was markedly and symmetrically distended, there 
was no rigidity and only slight generalized tenderness. Bowel sounds were absent. 
No masses or herniae were found. Twelve hundred cc. of the two quart enema was 
retained, with no increase in pain, and returned with no fecal material or gas. The 
roentgenogram of the abdomen is shown in Figure 1. Upon the history, and_ this 
finding, the diagnosis of volvulus of the cecum was made. The W.B.C. was 14,000. 
Hb. 80%. The urine contained a heavy trace of albumin. 

Operation—Under spinal analgesia, 15 hours after onset, about 500 cc. of blood- 
tinged fluid escaped through a right rectus incision. The distended cecum and ascending 
colon was I5 cm. in diameter, 25 cm. in its long axis. The wall was uniformly red- 
black in color, the serosa still glistening. It was rotated clockwise 540° on its 
longitudinal axis (with ileum looped twice about it), 180° in the sagittal and about 
60° in the frontal plane. There was a common ileocolic mesentery; a firm adhesive 
band from the right brim of the pelvis to the mesentery of the ileum, eight centimeters 
from the ileocecal valve, about which rotation occurred. There was marked hyper- 
trophy of the wall of the terminal 10-12 cm. of ileum. The lateral mesenteric attach- 
ment of the ascending colon extended only four centimeters down from the hepatic 
flexure. Twenty minutes after detorsion, during which oxygen was administered, 
and ‘warm towels applied to the bowel, the color of the segment was unchanged. 
Proximal ileum and distal ascending colon were gun-barreled, the mass exteriorized, 
and the wound closed around it. 

There was slight abdominal distention 24 hours later, this had disappeared at 
48 hours, and her abdomen was scaphoid, bowel sounds were heard 8-10 per minute. 
The cecum was opened by cautery on June 10, 1941. Her heart remained rapid; there 
was severe cough, she developed many pulmonary rales, and died June 12, 1941, four 
days postoperative, of cardiovascular failure and pulmonary eaema. The wall of the 
exteriorized bowel remained red-black but not necrotic. 

Case 3.—M. C., white, female, age 38, married, was admitted to the Cook County 
Hospital at 8 p. M. October 24, 1938, complaining of crampy pain in the lower abdomen 
and sacral region for three and one-half days; obstipation for six days; and vomiting 
one day. She stated she had been perfectly well until two years previously, when 
she had been in the hospital for similar symptoms, which lasted three days. At that 
time she had had an operation for “twisted bowels.” There had been no illness in 
the interim. At 2 p.m. October 21, 1938, two hours after a light lunch, she had a 
sudden, sharp epigastric cramp. She remained at her work until 8 p. M., and noted 
recurrence of the cramps about every two hours. She had had two stools with dif- 
ficulty during the previous three days, and tried to move her bowels—thinking her 
trouble was constipation. She slept fairly well, and worked all the next day. The 
pains became more severe, longer and more frequent. She ate nothing until 7 P. M. 
There was no increase in the distress on eating a light supper. No vomiting or 
bowel movement all day. She did not sleep that night because of the pain. By 9:30 A. M,. 
October 23, 1938, the pain was diffuse, continuous and severe, and she noted severe, 
continuous sacral backache. Both pains had exacerbations every 15-20 minutes. She 
remained in bed all-day; took no food; had no vomiting or bowel movement. She 
did not sleep. At 10:00 a. mM. October 24, 1038, she became nauseated, vomited a 
little clear fluid and remained nauseated all day, until admission to the hospital. The 
past history was otherwise irrelevant. 

The patient was a well-developed, well-nourished white femaie, moving restlessly 
about the bed. Temperature 100° F., respirations 22, blood pressure 150/100. W.B.C. 
10,200. Urine normal. The abdomen was extremely distended. There was a lower 
right rectus scar. The liver, kidneys and spleen were not felt; nor were any masses 
There was slight tenderness on deep pressure, and slight voluntary 
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rigidity in the right lower- quadrant. There was no rebound tenderness; 4-6 low- 
pitched bowel sounds were heard each minute. Fluoroscopy, at 11:45 P. M., was re- 
ported as follows: “Chest negative, right diaphragm high. Liver shadow partly obscured 
by marked gaseous distention of a loop of large bowel, with considerable fluid, apparently 
sigmoid volvulus” (Fig. 2). 

Operation.—It was impossible to get the old chart. A diagnosis of volvulus of the 
sigmoid was made, and at 3:25 A.M. the abdomen was opened through a lower left 
rectus incision, under spinal analgesia. The cecum was enormously dilated, filling the 
abdomen from pelvis to diaphragm, the torsion was 360°, clockwise; the appendix 
wound around the twist. The wall of the cecum was viable. Detorsion and deflation 
by pressure, and a long rectal tube, were followed by fixation of the cecum to the 
lateral peritoneum and to that in the wound, and by tube cecostomy. 
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Fic. 2.—Case 3: Intern’s drawing of appearance of abdo 


men at fluoroscopy. 


The postoperative course was uneventful; she was discharged 18 days post- 
operative, with only slight and occasional drainage from the cecostomy. 

The chart from the previous admission disclosed that, on September 5, 1936, she 
had been found to have a 180° volvulus of the cecum, simple detorsion had been effected, 
and she left the hospital September 17, 1936. 

Case 4.—L. B., white, male, age 34, was admitted to the Oak Park Hospital 
at 4:30 Pp. M., June 18, 1941, complaining of colicky, right lower quadrant pain of 
four hours duration. The onset was sudden, with sharp, crampy pain in the right 
loin extending over the iliac crest to the right lower quadrant but not to the scrotum. 
Weakness, sweating, nausea and vomiting accompanied the paroxysms of pain during 
which he threw himself around the bed. There had been no urinary symptoms. He 
stated that he had had numerous similar attacks (during one of which, in 1937, his 
appendix had been removed), but none so severe as the present one. Physical Examin- 
ation.—Blood count and intravenous pyelogram were all negative. The retrograde 
pyelogram was negative. There was slight tenderness on deep pressure in the right 
lower quadrant. 30wel sounds were normal, except that twice during paroxysms, 
a few obstructive borborygmi were heard’ Gastro-intestinal roentgenograms, five 
days later, revealed elongation and angulation of the second and third portions of 
the duodenum, a left-sided right colon with small bowel to the right of it, and obstruc- 
tion in the terminal ileum (Figs. 3 and 4). 
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Operation—June 24, .1941: Through a right rectus incision, the cecum was 

found lying free in the lower abdomen. It was edematous and thickened. The 

transverse mesocolon and omentum ended at the midcolic artery. The right colon and 

small bowel were on a common mesentery which was not fixed except at its root. 

Most of the small bowel was in the right abdomen. The terminal ileum ‘was hyper- 

trophic; coming in from the right, it was kinked by adhesions to the anterior tenia 
of the cecum. 





Fic. 4.—Case 4: Six hours after barium by mouth. A. Left-sided colon. 
B. Right-sided small bowel. C. Gas bubble in terminal ileum encircling cecum. 


The redundant cecum and ileum were gun-barreled and exteriorized, after suturing 
the ascending colon to the anterior peritoneum for a distance of 10 cm., the wound 
closed with interrupted sutures. A 15 cm.-long segment was removed by cautery 
1941, and a Devine spur-crushing clamp applied. This came off July :0; and 


July 2, 
On July 24, 1941, the bowel ends and skin were 


he was discharged July 14, 1941. 
closed; he was discharged July 31, 1941. On January 30, 1942, the large ventral 
hernia remaining, was repaired with a free fascial graft; there was primary wound 
healing on discharge, February 10, 1942. He returned to full work as a fireman, 
April 1, 1942, and he has remained well. No colic has occurred since the first 
operation. 
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This rather cumbersome staged-procedure was adopted as the most 
logical method of dealing with a free redundant midgut, which could not 
be fixed in anything approaching normal position, yet which required fixation 
that would not allow herniation through apertures or over bands. Hence 
an attempt to fix it at the hepatic flexure or along the right lateral gutter 
was judged impossible because of the absence of the right half of the trans- 
verse mesocolon and the deformity at the duodenojejunal juncture. 

SUMMARY: Four cases of torsion of the cecum are reported. All but 
the first had more than one attack; one had been operated upon previously 
for the same condition. The rather leisurely, colicky course after the onset 
of acute pain, and the operative findings suggest that vascular damage is 
late, and occurs mainly from distention of the loop. The distended loop 


of colon seen in the plain films can be recognized as cecum. 


CONCLUSION 
1. Volvulus of the cecum occurs only in the presence of malfixation of the 
cecum, It is probably chronic or recurrent, and obstructive episodes are due 
to physiologic aberrations, primarily intestinal. 
2. The early symptoms are mild; progress is slow, characterized by 
increasingly severe colic; and signs of intra-abdominal inflammation are late. 
3. Diagnosis depends upon the symptoms of bowel obstruction and 
characteristic roentgenologic findings. 
4. Fixation of the abnormally mobile segment is necessary to prevent 
recurrence. The present treatment of midgut volvulus in children may not 


prevent a later twisting on a different axis. 
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LEIOMYOSARCOMA OF THE UTERUS 
Mark C, WHEELocK, M. D., AND SHIELDS WarREN, M. D. 
Boston, Mass. 


FROM THE LABORATORY OF PATHOLOGY, NEW ENGLAND DEACONESS HOSPITAL, BOSTON, MASS, 


AMONG THE RARE SARCOMAS OF THE UTERUS, those of myomatous struc- 
ture predominate. There have been rather extensive reviews in the - past 
associated with the publication of one or more case reports. Knott,! in 
1901, collected 118 cases, and quotes Williams as having found 144 sarcomas 
of all varieties. In 1905, Pequand* wrote a comprehensive treatise on all 
forms of uterine sarcoma. He described 41 which arose from the mucosa 
or the parenchyma. Many articles have accentuated the discrepancy between 
the histologic changes and the clinical course. Certain authors have pointed 
out the lack of accuracy of morphologic diagnosis. Others have emphasized 
the use of special histologic criteria alone. There has been some controversy 
over their origin, whether primary or a secondary sarcomatous change in a 
preexisting leiomyoma. 

With these ideas in mind, it is the object of this paper to outline the 
alterations indicative of cancer. There will be included a discussion of 
the incidence, the ratio to uterine carcinoma, the location in the uterus, 
and the gross and microscopic findings. The cytologic structure will be 
emphasized. The material used as the basis for the investigation consists 
of surgical and autopsy specimens. No clinical correlation or follow-up 
study has been attempted. 

In the pathologic files of the New England Deaconess Hospital there are 
35 leiomyosarcomas of the uterus, 33 from surgical specimens and two from 
necropsies. In addition, there are sections from two postmortem examina- 
tions, in which death was the result of metastatic leiomyosarcoma, with 
probable origin in the uterus. The uteri in these two cases had been re- 
moved in other hospitals, presumably for tumor. These cases are included 
because they will raise the incidence of leiomyosarcoma of the uterus dis- 
covered at necropsy in this hospital to the usually accepted figure determined 
by analysis of surgically excised specimens. 

Excluded from the above group are 113 tumors (III operative speci- 
mens and two from autopsies) which have been diagnosed as leiomyosar- 
coma of the uterus, clinically benign. These will be discussed later. 

The routine stains used were hematoxylin and eosin on alcohol-formalin- 
fixed and celloidin-embedded material or eosin-methylene blue and Mallory’s 
phosphotungstic acid-hematoxylin on Zenker’s fixed blocks. Many speci- 
mens were stained by all methods, while some were treated with hematoxylin 
and eosin only. Since the celloidin-embedded sections were thicker than the 
others, hence more suggestively cellular, it was necessary to evaluate them 
with greater care. Use of one of the routine connective tissue stains will 
facilitate diagnosis. 
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Because of the personal factor, attempts to grade tumors are often 
unsuccessful. Nevertheless, with reasonably impartial study, it was possible 
to divide the material into three specific groups. By histologic data alone 
the 35 leiomyosarcomas already mentioned were classified as follows: 20 
were Grade III (all surgical) and 15 were Grade II (13 surgical, and two 
autopsy). The 113 cases mentioned above as clinically benign were listed 
as Grade I. 

The criteria by which leiomyosarcomas are placed in Grade III are: 

1. Cellularity: Marked in 11, moderate in 8, and slight in 1. 
Mitoses: Marked in 16, moderate in 4. 
3. Pleomorphism: Marked in 6, moderate in 5, and slight in 0. 
4. Bizarre nuclei: Marked in 7, moderate in 6, and slight in 7. 
5. Hyperchromatism: Marked in 7, moderate in 7, and slight in 6. 
6. Increased nuclear-cytoplasmic ratio: Marked in 11, moderate in 5, and slight in 4. 
7. Loss of pattern or architecture: Marked in 10, moderate in 6, and slight in 4. 
8. Anaplasia: Marked in 7, moderate in 4, and slight in 9. 
9g. Multinucleation: Marked in 4, moderate in 6, and slight in Io. 
10. Tumor giant cells: Marked in 4, moderate in 5, and slight in 11. 
11. Invasion: Marked in 7, moderate in 4, and slight in 9. 
12. Preservation of capsule: Marked in 3, moderate in 10, and slight in 7 
. Gradation between tumor and uninvolved tissue: Marked in 5, moderate in 4, 


and slight in 11. 

14. Retention of fibrous elements: Marked in 2, moderate in 5, and slight in 13. 

15. Vascular slits: Marked in 5, moderate in 5, and slight in Io. 

16. Blood vessel invasion: Contrary to the usual teaching none was found. However, 
routine Weigert stains were not made. 

17. Degeneration: Marked in 4, moderate in 11, slight in 5. 

18. Necrosis: Marked in 4, moderate in 9, slight in 7. 

19. Cystic change: Marked in 1, moderate in 3, slight to none in 16. 

20. Metastases: In one only, to an ovary. It may be possible to say that an addi- 
tional one showed metastases to the lungs and pleura, as she was autopsied 
somewhat over seven years later and presented disease in these viscera. 

Obviously, these changes were not present in all tumors to the same 

degree, but a sufficient number, characteristic of rapid growth and invasive- 
ness, were found to indicate their being placed in Grade III. Macroscopically, 
10 of the 20 Grade III neoplasms were the only uterine tumors, and 10 were 
associated with multiple leiomyomas. Except for the three considered by us 
to be primary in origin, there was no tendency to occupy any specific muscle 
coat. These three primary tumors were single, small, soft, submucosal, and 
occupied the fundus. On microscopic section, they contained immature muscle 
cells with little stroma. The other 17 Grade III sarcomas were thought to 
have originated in leiomyomas already present. The sarcomatous transfor- 
mation occurred in intramural tumors without regard to their orientation in 
the uterus. They were soft to moderately firm; often poorly encapsulated ; 
necrotic or cystic; bulky, reddish-brown, yellowish-brown, gray or white, 
sometimes hemorrhagic; smooth and homogeneous; and bulged above the 


cut surface. 
Fifteen cases were placed in Grade II. Thirteen 
operative specimens and two from necropsies. All were thought to be derived 
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from preexisting leiomyomas. As in Grade III, no predilection of site was 
apparent. In four of the cases the leiomyoma which underwent sarcomatous 
.change was single. In the remaining 11 there were many leiomyomas besides 
the one which became malignant. 

Grossly, these showed little evidence of malignancy. There was some 
minimal cystic change, the capsule was thin, and the center was soft. 

The data used for placing these cases in Grade II are: 

1. Cellularity: Moderate in 5, slight in 8, minimal in 2. 

2. Mitoses: Marked in 2, moderate in 12, slight in 1. 


3. Pleomorphism: Marked in 3, moderate in 10, slight in 2. 

4. Bizarre nuclei: Marked in 2, moderate in 12, slight in 1. 

5. Hyperchromatism: Marked in 5, moderate in 10. 

6. Increased nuclear-cytoplasmic ratio: Moderate in 3, slight in 8, absent in 4. 
7. Loss of pattern or architecture: Moderate in 10, slight in 5. 

8. Anaplasia: Moderate in 1, slight in 4, minimal in 5, absent in 5. 


9g. Multinucleation: Marked in 3, moderate in 3, slight in 9. 

10. Tumor giant cells: Marked in 3, slight in 7, absent in 5. 

11. Invasion: Moderate in 3, slight in 2, absent in 1o. 

12. Preservation of capsule: Marked in 10, moderate in 3, slight in 2. 


13. Gradation between tumor and uninvolved tissue: Moderate in &, slight in 5, 

absent in 2. 

14. Retention of fibrous elements: Marked in 6, moderate in 8, slight in 1. 

15. Vascular slits: Moderate in 3, slight in 7, absent in 5. 

16. Blood vessel invasion: None. 

17. Degeneration: Marked in 1, moderate in 2, slight in 9, absent in 3. 

18. Necrosis: Moderate in 3, slight in 1, minimal in 4, absent in 7. 

19. Cyst formation: Four only showed this change, usually of minimal degree. 

20. Metastasis: None. 

By a survey of the above, the better differentiated leiomyosarcomas are 
'ess cellular, have a lower nuclear-cytoplasmic ratio, fewer mitoses and tumor 
giant cells, and, in general, show closer resemblance to a leiomyoma. They 
are what some authors describe as “spindle-form” sarcomas. In our opinion, 
however, the use of the descriptive terms, “spindle and round cell,” is value- 
less because of their generality. 

The remaining 113 cases listed as Grade I, and diagnosed as leiomyo- 
sarcoma, clinically benign, require clarification. Grossly, these are leio- 
myomas. On routine microscopic study, none the less, they show an in- 
creased number of normal and abnormal mitoses, increased cellularity, foci 
of pleomorphism, hyperchromatism, and tumor giant cells, and minimal loss 
of the normal parallelism of fibers. With such alteration from the usual 
character of leiomyoma, it is not possible to include them as benign tumors. 
Since it is necessary to diagnose them pathologically as either benign or 
malignant, the term has been selected to indicate both histologic picture 
and clinical course. It is possible that by routine section a less malignant 
portion of the tumor may have been studied, while other regions may have 
been more anaplastic. 

Discussion.—The diagnosis of leiomyosarcoma is histologic, and de- 
pends upon the correct interpretation of morphologic evidence. Leiomyomas 
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of the uterus are so common that familiarity with them tends to foster care- 
lessness. Accurate study presupposes that each one is at least exposed to 
view by cutting into it. If not too numerous, a section of each one should 
be studied microscopically. When such a procedure is not feasible because 
of the multiplicity, any which grossly present some deviation from the usual 
pattern ought to be investigated histologically. Special care must be given 
the solitary, small, submucosal variety. 

Any leiomyoma found at postmortem examination, and in which there 
is macroscopic change indicative of sarcoma, should be studied histologically. 
In occasional autopsies there are sarcomatous masses of smooth muscle forma- 
tion in organs such as the lungs, brain, intestine, and pleura. Often there 
has been a former subtotal or total hysterectomy. In these cases it may be 
assumed that the primary source of the new growth was in this excised tissue. 

Regarding the incidence, both Vogt* and Bunten* have charted the results 
of various reports. Nearly all who have published series of any size have 
made a point of emphasizing the infrequency of this neoplasm. We have 
used only the 35 leiomyosarcomas of Grades II and III in the determination 
of incidence. During the period studied, there were 2,600 leiomyomatous 
uteri—2,321 from surgical specimens, and 279 occurring in 2,830 necropsies. 


we 


€ + 


This gives an incidence of 1.35% which is comparable to that obtained by 
most of the other writers. But, if we include the 113 which are clinically 
benign, the figure rises to 5.6%. This is in agreement with Unbehaun,” 
who quotes Imhauser as having a frequency of 5.3% sarcomatous change in 
all myomas operated upon between 1918 and 1923. When he adds question- 


able sarcomas, it is 7.7%. For his statistics Imhauser adds the two series 


’ dhe! 
above and obtains an average of 6%. Unbehaun also reviewed the sarcomas 
seen between 1923 and 1932 at the same clinic. There were 11 out of 208 
operable myomas with a resultant incidence of 5.3°°. Miller and Rogers® 


reviewed the uterine sarcomas at the Massachusctts General Hospital between 
1876 and 1926, and found 25 in 2,043 leiomyomatous uteri, or an incidence 


of 1.2%. Proper and Simpson‘ describe 22 malignant leiomyomas out of 


357 leiomyomas, an incidence of 6%. Novak and Anderson* have analyzed 
% 


26,973 uterine specimens. Their incidence, using 59 cases, was 0.22 
Hanley and Howkins® estimate that sarcoma represents 1% of the meso- 
dermal tumors of the uterus and 2% of uterine malignant tumors. 

Klaften and Navratil’! report 44 cases of sarcoma of the uterus ob- 
served between 1921 and 1934. Thirty-six arose in the body of the uterus, 
25 in fibromyomas. During the same period there were 1,755 carcinomas. 

Despite the high figures of Unbehaun® and Proper and Simpson,‘ most 
writers accept an incidence of 1 to 2%. The difference may lie in the in- 
clusion of those cases placed in our Grade | group. 

Haase!’ concludes that 15 of every 100 gynecologic patients have malig- 
nant tumors. He describes 53 sarcomas, of all sites, in the female generative 
tract. There were 38 in the uterus, 32 in the body, and six in the cervix; 
35 were of the wall and three of the mucosa. 
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The ratio of sarcoma: to carcinoma is quoted as 1:40 or 50. During 
the period of time when the sarcomas were seen here, there were 1,520 
carcinomas of the uterus, hence, our ratio is 1:43. This was computed by 
‘using the sarcomas of Grades II and III alone. 

These observations scarcely justify Corscaden’s'” statement that “the 
development of sarcoma in a myoma is to me an academic and not a 
clinical problem. Despite the report of bizarre microscopic pictures, called 
sarcoma by many investigators of myomatous tissue, the autopsy rooms 
still remain as empty of women dead of sarcoma of the uterus as they did 
in the days before hysterectomy was so universally performed.” 

Further evidence against the accuracy of the above remark is added 
6 


by the following: Five of Miller and Rogers” 25 cases were known to have 
d dS > « 


died of the disease, with half of them untraced; 10 of Searight’s'® 12 cases 
died of sarcoma either local or metastatic; and 16 of Kimbrough’s 35 cases 
were proved to be dead of the lesion. 

In contrast to Corscaden,'* Masson" offers what is a more correct im- 
pression, 1.e.: “With complete records it would be possible to show that many 
women have died as the result of recurrent pelvic tumors following myo- 
mectomies and semiradical operations for tumors which were diagnosed 
- benign.” 

Most writers, who have acknowledged the origin of leiomyosarcoma 
in a nonmyomatous uterus, agree that such sarcomas are small, soft, sub- 
mucosal, superficially eroded, and fundal in location. Histologically, the 
cells are more numerous, lie in less abundant stroma, show more marked 
anaplasia, and greater nuclear-cytoplasmic ratio, and, in general, are more 
immature. Wolfe’ says if they are submucosal, they are primary ; if inter- 


13 concludes, on rather 


stitial, they are secondary to leiomyomas. Kimbrough 
inadequate data, that primary sarcoma is three times more malignant than 
those which arise in leiomyomas. 

There is no more known concerning the origin of leiomyosarcomas than 
there is regarding the development of neoplasms elsewhere in the body. 
Cohnheim’s rest-theory is suggested by some. Searight'® thinks that they 
may arise from any of the mesodermal elements making up the uterus, and 
includes those from the muscle or connective tissue of the uterine wall, 
those originating in myomas of either the corpus or the cervix, and those 
starting in the blood vessel wall. Reel and Charlton’ believe, contrary to 
most pathologists, that the sarcoma cells arise from a metaplasia of the 
connective tissue cells of a fibromyoma. 

Regarding their development, Neely'® states that “in the pregnant uterus 
new muscle cells are formed by differentiation of the small, round, undif- 
ferentiated mesenchymal cells found normally between the muscle bundles” 

“this undifferentiated muscle cell is multipotential.” 

Pequand,? who studied the subject as a whole quite thoroughly, con- 
sidered that nearly always the leiomyosarcoma resulted from the malignant 
transformation of a fibroleiomyoma. He recognized, however, that the sar- 


886 




















Volume 116 LEIOMYOSARCOMA OF UTERUS 





comas could arise in the parenchymal smooth muscle without any known 
preexisting tumor. He listed the following theories of origin: 

I. Proliferation of intramuscular connective tissue (neoplasms were actually fibro- 

sarcomas). 

2. Proliferation from blood vessel or lymphatic walls. 

3. Development of sarcoma cells from transformation of muscle fibers. 

Regarding the gross characteristics, we have already recorded the criteria 
which we believe to be indicative of leiomyosarcoma either primary or arising 
in a leiomyoma. 

The following peculiarities may indicate malignancy in a leiomyoma :'® 

1. Unusual friability of the broad ligaments. 

2. Remarkable vascularity of the tumor. 

3. Absence of a sharp line of demarcation between the tumor and the myometrium. 

4. Difficulty in shelling out the tumor from its apparent circumscribed limits. 

5. An opaque appearance on section. 

6. An-edematous and sparsely fasciculated appearance of the cut surface which 

is softer than that of a fibromyoma. 

Many of the above characteristics are applicable to pathologic study. 
Nearly all writers include softening of a leiomyoma, change or lack of color, 
fusion with parametrium, extension into adjoining uterus, homogeneity of 
cut surface, necrotic or cystic foci, loss of characteristic silky hue of the 
leiomyoma, preponderance of involvement of body, and association with 
multiple leiomyomas. 

Evans”’ has emphasized the histologic changes more than any other writer. 
He gives the composite picture of microscopic malignancy in the following 
outline: 

1. Increase in size of tumor cells as compared with normal muscle or benign muscle 

tumor cells. 

2. Shorter and plumper cells with nuclei more nearly oval than normal muscle 

or benign muscle tumor cells, round and “vesicular nuclei.” 

3. Inequality in size and irregularity in shape and arrangement of the cells. 

4. Lack of “differentiation” of cells. 

5. Unequal staining of nuclei and deeply-staining nuclei. 

6. Presence of immense cells (protoplasmic plaques) with hyperchromatic, single 

or multiple nuclei (giant cells). 

7. Presence of mitotic figures, typical and atypical. 

8. Decrease or absence of stromal fibers between the cells. 

9g. Thinness or absence of vessel walls. 

His study is based upon analysis of 72 cases diagnosed as “sarcomatous,” 
“cellular” or “very cellular fibromyomatous tumors—in about 4,000 operations 
for the cure of uterine fibromyomata.” By use of the above material he made 
a chart of the number of mitotic figures seen in 100 microscopic fields of a 
1/12th immersion lens and graded the tumors accordingly. He tabulated 
his findings as: 

13 cases: 2,200—-12,000 mitotic figures for each cubic millimeter. 
I2 cases: 200-800 mitotic figures for each cubic millimeter. 
47 cases: o-few mitotic figures for each cubic millimeter. 

Many writers have had recourse to this method, and have substantiated 

his work. His less malignant grade may well correspond to our group 
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The ratio of sarcoma. to carcinoma is quoted as 1:40 or 50. During 
the period of time when the sarcomas were seen here, there were 1,520 
carcinomas of the uterus, hence, our ratio is 1:43. This was computed by 
‘using the sarcomas of Grades II and III alone. 

These observations scarcely justify Corscaden’s'? statement that “the 
development of sarcoma in a myoma is to me an academic and not a 
clinical problem. Despite the report of bizarre microscopic pictures, called 
sarcoma by many investigators of myomatous tissue, the autopsy rooms 
still remain as empty of women dead of sarcoma of the uterus as they did 
in the days before hysterectomy was so universally performed.” 

Further evidence against the accuracy of the above remark is added 


6 


by the following: Five of Miller and Rogers’® 25 cases were known to have 
died of the disease, with half of them untraced; 10 of Searight’s'® 12 cases 
died of sarcoma either local or metastatic; and 16 of Kimbrough’s 35 cases 
were proved to be dead of the lesion. 

In contrast to Corscaden,'* Masson" offers what is a more correct im- 
pression, 7.¢.: “With complete records it would be possible to show that many 
women have died as the result of recurrent pelvic tumors following myo- 
mectomies and semiradical operations for tumors which were diagnosed 

. benign.” 

Most writers, who have acknowledged the origin of leiomyosarcoma 
in a nonmyomatous uterus, agree that such sarcomas are small, soft, sub- 
mucosal, superficially eroded, and fundal in location. Histologically, the 
cells are more numerous, lie in less abundant stroma, show more marked 
anaplasia, and greater nuclear-cytoplasmic ratio, and, in general, are more 
immature. Wolfe’ says if they are submucosal, they are primary; if inter- 
stitial, they are secondary to leiomyomas. Kimbrough’ concludes, on rather 
inadequate data, that primary sarcoma is three times more malignant than 
those which arise in leiomyomas. 

There is no more known concerning the origin of leiomyosarcomas than 
there is regarding the development of neoplasms elsewhere in the body. 
Cohnheim’s rest-theory is suggested by some. Searight'® thinks that they 
may arise from any of the mesodermal elements making up the uterus, and 
includes those from the muscle or connective tissue of the uterine wall, 
those originating in myomas of either the corpus or the cervix, and those 
starting in the blood vessel wall. Reel and Charlton™ believe, contrary to 
most pathologists, that the sarcoma cells arise from a metaplasia of the 
connective tissue cells of a fibromyoma. 

Regarding their development, Neely'® states that “in the pregnant uterus 
new muscle cells are formed by differentiation of the small, round, undif- 
ferentiated mesenchymal cells found normally between the muscle bundles” 

“this undifferentiated muscle cell is multipotential.” 

Pequand,? who studied the subject as a whole quite thoroughly, con- 
sidered that nearly always the leiomyosarcoma resulted from the malignant 
transformation of a fibroleiomyoma. He recognized, however, that the sar- 
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comas could arise in the parenchymal smooth muscle without any known 
preexisting tumor. He listed the following theories of origin: 

1. Proliferation of intramuscular connective tissue (neoplasms were actually fibro- 

sarcomas). 

2. Proliferation from blood vessel or lymphatic walls. 

3. Development of sarcoma cells from transformation of muscle fibers. 

Regarding the gross characteristics, we have already recorded the criteria 
which we believe to be indicative of leiomyosarcoma either primary or arising 
in a leiomyoma. 

The following peculiarities may indicate malignancy in a leiomyoma :” 

1. Unusual friability of the broad ligaments. 

2. Remarkable vascularity of the tumor. 

. Absence of a sharp line of demarcation between the tumor and the myometrium. 
. Difficulty in shelling out the tumor from its apparent circumscribed limits. 


yew 


An opaque appearance on section. 

6. An-edematous and sparsely fasciculated appearance of the cut surface which 

is softer than that of a fibromyoma. 

Many of the above characteristics are applicable to pathologic study. 
Nearly all writers include softening of a leiomyoma, change or lack of color, 
fusion with parametrium, extension into adjoining uterus, homogeneity of 
cut surface, necrotic or cystic foci, loss of characteristic silky hue of the 
leiomyoma, preponderance of involvement of body, and association with 
multiple leiomyomas. 

Evans”’ has emphasized the histologic changes more than any other writer. 
He gives the composite picture of microscopic malignancy in the following 
outline : 

1. Increase in size of tumor cells as compared with normal muscle or benign muscle 

tumor cells. 

2. Shorter and plumper cells with nuclei more nearly oval than normal muscle 

or benign muscle tumor cells, round and “vesicular nuclei.” 

3. Inequality in size and irregularity in shape and arrangement of the cells. 

4. Lack of “differentiation” of cells. 

5. Unequal staining of nuclei and deeply-staining nuclei. 

6. Presence of immense cells (protoplasmic plaques) with hyperchromatic, single 

or multiple nuclei (giant cells). 
7. Presence of mitotic figures, typical and atypical. 

8. Decrease or absence of stromal fibers between the cells. 

9. Thinness or absence of vessel walls. 

His study is based upon analysis of 72 cases diagnosed as “sarcomatous,” 
“cellular” or “very cellular fibromyomatous tumors—in about 4,000 operations 
for the cure of uterine fibromyomata.” By use of the above material he made 
a chart of the number of mitotic figures seen in 100 microscopic fields of a 
1/12th immersion lens and graded the tumors accordingly. He tabulated 
his findings as: 

I3 cases: 2,200-12,000 mitotic figures for each cubic millimeter. 
I2 cases: 200-800 mitotic figures for each cubic millimeter. 
47 cases: o-few mitotic figures for each cubic millimeter. 

Many writers have had recourse to this method, and have substantiated 

his work. His less malignant grade may well correspond to our group 
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which is called clinically. benign. 

Novak and Anderson," also, used the number of mitoses in order to 
group their cases, although they used five divisions: 0-5 mitoses, 6-10 
mitoses, II—20 mitoses, 21-30 mitoses, and 30-88 mitoses. They utilized 
the chart as a prognostic as well as a diagnostic procedure. Death occurred 
more frequently, and earlier, in the cases where the tumor showed the 
highest number of mitoses. 

Despite the implied accuracy of the above analyses, it 1s not conducive 
to place too much reliance upon one histologic feature alone. We believe 
that many of the morphologic alterations mentioned by us are just as reliable. 
Certainly, cellularity, increased nuclear-cytoplasmic ratio, loss of pattern, 
and/or invasion, if utilized in a similar fashion, would be of equal value 
in the microscopic diagnosis. 

We disagree definitely with Corscaden and Stout?’ who 


‘discount the 
ability to recognize malignancy in this type of new growth (sarcoma of the 
uterus) by means of the microscope alone.” They insist upon the finding 
of infiltration, metastases or recurrence after removal. Actually, such 
changes are manifestations of advanced malignancy and have no place in the 
present-day ideas of neoplastic disease. 

In most instances the diagnosis of leiomyosarcoma is usually made upon 
tissue which has already been excised. Thus, there is no indication for 
alteration in the surgical procedure. To know of the existence of a leio- 
myosarcoma is of definite prognostic value, however. Since leiomyosarcomas 
are somewhat radioresponsive, irradiation therapy may be indicated. If the 
surgeon has performed a subtotal hysterectomy, he may wish to resect the 
residual cervix. 

There is little to be said concerning the preoperative diagnosis of these 
tumors. Treite and Meiser** have given special attention to the diagnosis of 
uterine sarcoma by biopsy. They stress the marked irregularity of cell size, 
giant cells, inequality of nuclei, variability of nuclear shape and chromatin 
content, increase in mitoses, and poorly developed stroma. Actually, only 
a small number of submucosal leiomyosarcomas presenting through the en- 
dometrium are accessible to study by curettage. Thus, too much reliance 
should not be placed on this method. 

Because Vogt’s® series showed associated inflammatory lesions in one 
or both adnexa in 50% of the cases, we reviewed our series to see if we 
could find similar changes. We could not substantiate this impression. 
No other writer makes any comment either one way or the other. 

Only one of our cases came to autopsy. It presented metastases to the 
lungs, pleuras, ribs, and pelvic tissue. Both blood vessel and lymphatic 
invasion were seen. According to the authors who have studied postmortem 
material, the lungs, pleura, and brain are most commonly the seat of secondary 
spread. There is usually fairly widespread local invasion into the adnexa, 
urinary bladder, small intestine, and rectum. In one of our surgical speci- 
mens a metastasis was found in one ovary. 
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As the intention of this paper has been to stress the pathologic phase, 
no attempt is made to include clinical data. Those who are interested may 
review any of a number of articles on the subject, some of which are included 
in our bibliography. 

SUMMARY.—AIl leiomyosarcomas of the uterus secured from surgical 
material and autopsies in the Laboratory of Pathology of the New England 
Deaconess Hospital have been reviewed. 

By a chart giving the necessary microscopic data for the pathologic 
diagnosis, these leiomyosarcomas were divided into three groups on the 
basis of relative malignancy—2o were Grade III; 15 were Grade II; and 
the remaining 113, called ‘clinically benign,’ were placed in Grade I. 

The gross changes indicative of leiomyosarcoma are listed. 

The incidence of leiomyosarcoma and its ratio to carcinoma is determined, 
and coincides with that reported by most writers. 

Although leiomyosarcomas of the uterus may be primary, they most com- 
monly arise secondarily in preexisting leiomyomas. 

Theories concerning the methods of histogenesis are given. 

The presence of leiomyosarcomatous nodules in various organs of obscure 
necropsies, in which no primary source is determined and in which the 
uteri are surgically absent, suggests the spread from what was a sarcoma 
of myomatous origin in the uterus. 

A correct diagnosis of leiomyosarcoma of the uterus can be made mor- 
phologically, and it does not require the additional confirmation of invasion, 
metastasis and/or recurrence. 

A general discussion of the lesion is included, with especial reference to 
the pathologic data. 

CONCLUSIONS 

1. The diagnosis of leiomyosarcoma of the uterus is made by histologic 

study only, and three grades of malignancy can be recognized. 


2, Leiomyosarcoma of the uterus may result in death despite treatment. 


oO, ¢ 


3. The incidence of leiomyosarcoma of the uterus is I to 2%—1.35% 
in the present series of uteri with leiomyomas. 

4. The ratio of leiomyosarcoma to carcinoma of the uterus is 1:40 or 
50; 1:43 in this series. 

5. We interpret three of our cases as being of primary origin and the 
rest as being secondary in preexisting leiomyomas. 

6. Finally, we believe that in any necropsy showing metastases of leio- 
myomatous structure in the lungs, pleura, brain or pelvic tissues, and in 
which the uterus is absent (having been removed surgically), the primary 
source is probably a leiomyosarcoma of the uterus. 
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LESS COMMON LESIONS OF THE ASTRAGALUS 


Raymonp W. Lewis, M.D. 
New York, N. Y. 
FROM THE ROENTGENOLOGIC DEPT., HOSPITAL FOR SPECIAL SURGERY (FORMERLY HOSPITAL FOR RUPTURED 
AND CRIPPLED), NEW YORK, N. Y. 

CASUAL REFLECTION on pathology occurring in the astragalus might well 
lead one to the erroneous conclusion that it is practically limited to the direct 
results of trauma, and to infection secondary to involvement of the ankle 
joint. That the variety of lesions to which the bone is subject is actually 
rather wide is shown by the following eight cases, which seem interesting 
in themselves, besides being of value in establishing this point: 


CASE REPORTS 

Case 1—J. McK., C-110-892, male, age two, was brought to the clinic, No- 
vember 7, 1935, with the left ankle and foot in a plaster encasement; and a history 
of having been treated at St. Agnes Hospital for tuberculosis of the ankle. 

Examination showed a healed sinus tract on the inner aspect of the ankle. There 
was no swelling or tenderness, and there was free motion. Roentgenologic examina- 
tion showed an irregular area of bone destruction in the neck of the astragalus, with 
no surrounding bone reaction, and with some thickening of the soft tissues of the 
ankle joint (Fig. 1). Provisional Diagnosis: Tuberculosis. 

Course: The plaster encasement was left off, and the patient was followed in 
the clinic until September, 1936, without any return of symptoms. Supplementary 
information (through the courtesy of Vanderbilt Clinic): The patient was followed 
at Vanderbilt Clinic from June, 1938, to the present. In 1940, he developed an ulcer 
over the site of an old scar. This healed in a few weeks. Culture at that time 
did not reveal tubercle bacilli. The Mantoux test was positive on two occasions. The 
boy is well and has no complaints at the present time. 

Past History (from the Vanderbilt Clinic records) : In 1934, the patient was taken 
to Morrisania Hospital. Aspiration done at that hospital demonstrated tubercle bacilli. 
From Morrisania Hospital the boy was sent to St. Agnes Hospital for convalescence, 
whence he came to the Hospital for Ruptured and Crippled in 1935. 

Established Diagnosis: Tuberculosis. 

Case 2—R. C., C-149-816, male, age seven, was brought to the clinic with the 
history that four months previously he had hurt his ankle. A few days later there 
was pain and swelling, with temperature rise. The family physician made an incision 
over the lateral malleolus—pus was found. The symptoms subsided and he went about 
with a limp until two days ago, when the swelling and pain recurred. 

Examination at this clinic showed much swelling about the ankle. A _ roentgeno- 
gram showed tremendous soft tissue swelling, with extensive destructive changes in 
the posterior portion of the astragalus (Fig. 2). The condition was thought to be 
tuberculosis. Ten cubic centimeters of yellow fluid was aspirated; a plaster encase- 
ment applied; and the patient was instructed to return in six weeks. Smears of the 
aspirated fluid showed pus cells but no organisms; culture showed Staphylococcus 
aureus; guinea-pig injection was negative for tuberculosis. 

Established Diagnosis: Staphylococciis osteomyelitis of the astragalus, with in- 
volvement of the adjacent joints. 
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Fig. 1.—Case 1: Tuberculosis of the astragalus. 





Fic. 2.—Case 2: Staphylococcus aureus infection of the astragalus and adjacent joints. 
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Course: Surprisingly enough, the patient made a rapid and uneventful recovery, 
with no treatment other than the diagnostic aspiration and plaster immobilization. At 
entirely quiescent both clinically 


the end of a year the condition seemed healed o1 


and roentgenologically. 

Case 3—F. S., X-ray No. 37-5063, male. 
case, seen only once in the Emergency Room, 
The roentgenographic findings were entirely characteristic of osteochondritis 


This was a Workmen's Compensation 


with a clinical diagnosis of strain of 


the ankle. 
dissecans of the astragalus (Fig. 3). 








Fic. 3.—Case 3: Osteochondritis dissecans of the astragalus 


Case 4A. B., X-ray No. 38-0177, female, age six. Patient was struck by a 
car, injuring ankle, and was treated in a plaster encasement in another 
Roentgenologic examination, about 2!'4 months after injury, 
with crushing of the body, 


hospital for 


about seven weeks. 
showed aseptic necrosis of the body 
probably secondary to the circulatory disturbance rather than produced by the original 
treated conservatively, and was seen only for a 


of the astragalus, 


injury (Fig. 4). Patient was 
short time. 


Case 5.—A. M., C-130-170, male, age 


14, came to the clinic with complaint of 
weakness of the left foot, and bony enlargement just anterior to the external malleolus. 


Examination revealed a large rounded bony mass just anterior to the external malleolus, 
apparently attached to the astragalus. Roentgenologic examination, from a number 
of different angles, showed a body with structure of cancellous bone lying lateral to 
the head and neck of the astragalus, above the anterior extremity of the calcaneus 
and proximal portion of the cuboid bone. This bony body was not attached to the 
calcaneus or cuboid bone, but seemed definitely attached to the astragalus (Fig. 5). 
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The patient did not return, and no final diagnosis was made. However, there 
seems little doubt that the condition was an osteochondroma, arising from the astragalus. 

Case 6—B. S., H-18-191, female, age 11, was seen in the clinic, February 
14, 1935, with complaint of pain in the right ankle. She sprained her ankle two 
years ago, but received no treatment. Since then the ankle has been painful on 
exercising. She walks with a marked limp, and is unable to run. She does not 
believe the symptoms are increasing. Examination showed marked limp on the right. 
There was swelling about both malleoli, and atrophy of the calf. Tenderness to pressure 
was elicited below both malleoli, with a boggy feeling. 


Fic. 4. 





Fic. § 
Fic. 4.—Case 4: Posttraumatic aseptic necrosis of the astragalus. 
Fic. 5.—Case 5: Probably osteochondroma of the astragalus. 


Roentgenologic examination shows a large excavation involving most of the astra- 
galus, leaving what seems to be a thin, somewhat wrinkled cortex of bone separating 
the excavation from the ankle joint. The destruction extends close to the sub- 
astragalar joint, but has apparently not perforated into it. There is no reaction in 
the surrounding bone (Fig. 6). Giant cell tumor or cyst were suggested as pos- 
sible diagnoses. 

The patient was admitted, and astragalectomy performed, March 15, 1935. At 
operation, the astragalus was found to contain a thin-walled cyst. Pathologic Report: 
Osteitis fibrosa’ cystica, with scattered giant cells. 
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Fic. 7 


Fic. 6.—Case 6: Osteitis fibrosa cystica of the astragalus. 
Chondromatous giant cell tumor of the astragalus. 


Fic. 7.—Case 7: 
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Postoperative Course: This was complicated by a considerable soft tissue slough, 


for which skin grafting was done subsequently. She was discharged May 28, 1935, 


and was seen in follow-up as late as May, 1039, at which time conditions were 


generally very satisfactory. 
Case 7—E. W., H-34-859, male, age 20, was seen in the clinic, July 8, 1940, 


with a history of spraining the left ankle two years ago, with intermittent trouble 
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Fic. 8.—Case 8: Adenocarcinoma metastasis to the astragalus, 





probably primary in breast. 


ever since. The complaint was pain on walking. Examination showed moderate swell- 
ing, with tenderness at the front of the ankle joint and below the mesial malleolus. 


Roentgenologic examination, July 10, 1940, showed that the body of the left 
astragalus seemed to consist of an irregular central cyst-like rarefaction, surrounded 
by quite irregular, heavily eburnated walls. There was some collapse of the upper 
surface of the astragalus, and there were quite pronounced evidences of secondary 
osteo-arthritis of the ankle joint (Fig. 7). The appearance suggested a cyst which 
had fractured, then healed with considerable stability. 

At operation, July 26, 1940, the body of the astragalus was found the site of a 
large cavity containing a small amount of ‘tissue. The cavity was packed with bone 
chips, and an ankle fusion was performed. Pathologic Report: Doctor De Santo and 
Doctor Fred Stewart. Chondromatous giant cell tumor. 
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The patient made a good recovery, and was seen at follow-up in September, 1941, 
at which time conditions were very satisfactory. 

Case 8—F. K., H-30-602, female, age 50, was seen in the clinic in September, 
1938, with a history of pain in the right ankle for three-four months. The pain was 
present day and night, and there was some swelling. Five years before she had had 
breast removed at Memorial Hospital for a tumor which she had been informed 
was benign. Examination showed some swelling and tenderness about the right 
ankle. Motion was free. Roentgenograms were reported as showing no definite 
pathology other than the swelling. 

The patient was treated by support and conservative measures, without appreciable 
relief. She was finally placed in a walking plaster boot for seven weeks, with some 
relief. Upon removal of the boot, roentgenologic reexamination showed, in addition to 
generalized osteoporosis, extensive destruction in the body of the astragalus, with 
irregularity in the upper articular surface suggesting pathological fractures (Fig. 8). <A 
review of the previous films of four months before, showed that the destructive changes 
were faintly visible at that time. At orthopedic staff conference the vote was evenly 
divided between tuberculosis and metastatic malignant tumor. 

Biopsy—January 13, 1939: Metastatic adenocarcinoma, most probably primary in 
breast. Roentgenologic examination of the skeletal system and chest showed areas 
of reduced density in the skull suggestive of metastatic lesions. No other foci were 
found. The patient was referred to Memorial Hospital for treatment. 


SUMMARY 
Eight less commonly encountered lesions of the astragalus are cited to 
call attention to the wide variety of pathology occurring in this bone. 
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POSTERIOR PITUITARY EXTRACT IN ANESTHESIOLOGY 
Barnett A. GREENE, M.D. 


BROOKLYN, N. Y. 


THE USE of posterior pituitary extract has long been common in the 
delivery room by the obstetrician for controlling postpartum hemorrhage 
and in the operating room by the surgeon for preventing postoperative 
intestinal atony. Few articles have been published on the use of posterior 
pituitary extract from the viewpoint of the anesthesiologist.1. We have had 
extensive experience with this agent, primarily, because, in 1939, our at- 
tention was called to its value as an aid to greater relaxation with general 
anesthesia and in supporting blood pressure during spinal anesthesia. 
During the past two years we have used various forms of posterior pituitary 
extract in more than 200 abdominal, surgical, and obstetrical operations 
under spinal or inhalation anesthesia. We have never employed this drug 
routinely ; but have reserved its use for only such cases in which the support 
of the peripheral circulation was especially important, as in high spinals in 
asthenic individuals, and in general and spinal anesthesia where contraction 
of the intestine was essential for the ease of operation, e.g., evisceration, 
diaphragmatic hernia, large ventral hernia, gastrectomy, biliary tract opera- 
tions, abdominal perineal resection, and in genito-urinary and gynecologic 
procedures where some degree of intestinal atony was noted preoperatively. 
We have been inclined to use it more often when the surgeon was known 
to be a spinal enthusiast and was prone to find any inhalation anesthesia 
relatively unsatisfactory if the intestine was not contracted, even though 
the abdominal wall was relaxed and the patient was in an induced apnea. 
Our experience has been so favorable that we are finding more frequent 
indications for its use, and are herewith publishing the observations of this 
experience. Furthermore, we have covered the subject of posterior pituitary 
extract in some detail because it provides an excellent example of the 
correlation of facts which anesthesiologists should carry into the operating 
room for the practice of “internal medicine in the operating room,” which 
is the term we have been using to describe the duties of the anesthesiologist 
in a surgical or obstetrical team. 

PHARMACOLOGY 

Posterior pituitary extract is capable of inducing pronounced physiologic 
changes, namely : 

1. Stimulation of the myometrium resulting in an increase in muscle 
tone and in amplitude of contractions ; larger doses may cause uterine tetany. 
This oxytocic action is more evident during the last two weeks of menstrual 
cycle and during the later months. of pregnancy, apparently as a result 
of the presence of an increasingly dominant concentration of estrone which 
intensifies the response of the uterus to any stimulant of the myometrium. 
Progesterone decreases the oxytocic action. In experimental animals 
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Newton’ demonstrated that only the fundus responds to pituitary extract. 

2. Contraction of blood vessels by direct action on the musculature 
of the vessels, unrelated to adrenergic nerves. The capillaries are especially 
constricted although there is some effect on arterioles. There sometimes 
follows, under general anesthesia, a rise in blood pressure which is more 
prolonged but less marked than that produced by epinephrine. The effect 
on the heart is variable, depending chiefly on a decrease in coronary blood- 
flow due to coronary vasoconstriction. Electrocardiographic changes, such 
as prolonged A-V conduction time and sino-auricular block, have been shown 
by Melville’? to depend upon alterations in coronary circulation. Slowing 
of the heart rate is a compensatory mechanism to offset the effect of peri- 
pheral vasoconstriction on the blood pressure. Anesthesia depresses this 
compensatory reflex sufficiently to allow a rise in blood pressure to occur 
in anesthetized subjects, but there is no such rise in the normal individual ; 
in fact, a fall in systolic blood pressure occurs in the unanesthetized dog, 
probably as a result of coronary vasoconstriction.'? Grollman and Geiling” 
carefully studied the effects of the pituitary extract upon the circulation 
of normal man. They found no rise in blood pressure; the heart rate, oxygen 
consumption and cardiac output were temporarily diminished; the venous 
blood became arterial in character—these changes lasted about five to ten 
minutes and were followed by a sustained increase in cardiac output and 
oxygen consumption. They concluded that the cardiac and_ peripheral 
vascular effects of pituitary extract combined to interfere with the tissue 
supply of oxygen with a resulting accumulation of metabolites and an oxygen 
debt, which were then compensated by the more lasting increase in cardiac 
output and oxygen consumption. The vasoconstrictor activity of pituitary 
extract differs from that of epinephrine in two respects: (a) The former 
depends on direct action on vascular musculature, whereas the latter acts 
upon adrenergic nerve endings; and (b) epinephrine increases cardiac output 
while constricting the peripheral vessels so that the compensatory cardio- 
vascular reflexes are unable to prevent a rise in blood pressure. Pituitary 
extract does not stimulate the heart while constricting the peripheral vessels, 
therefore, the systemic blood pressure is not elevated. 

3. Stimulation of intestinal musculature to contraction by direct action 
on the muscle cells. This is produced particularly by the pressor fraction 
of pituitary extract which causes marked peristaltic contractions of the small 
intestine and colon with propulsion of the contents of the small intestine 
into the colon. The oxytocic principle does not add anything to the in- 
testinal effect; it may even interfere with the maximum constriction of the 
small intestine by the’ pressor fraction because the oxytocic principle relaxes 
the circular muscle of the small intestine."® Lofstrom,'’ with an experience 
of 2,000 cases in which 1 cc. (20 units) of pitressin was injected intra- 
muscularly in unanesthetized subjects for the elimination of intestinal gas 
shadows in roentgenography, observed no effect on the stomach under any 
condition, none on the contracted jejunum, increased tone of the ileum; if 
the small intestine was inflated by stasis, paralysis or obstruction there was 
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a pronounced increase of tone and narrowing of the lumen; the colon almost 
always showed marked narrowing of the lumen, increased peristalsis and 
a considerable shortening of the longitudinal measurements with withdrawal 
of the hepatic and splenic flexures out of the upper abdominal quadrants. 
The pitressin action began in 5-10 minutes and was maximal in 15-30 
minutes. Guthrie and Bargen,'® employing a dose of 20 units of a preparation 
containing all the posterior pituitary principles, and using human subjects 
with colostomies, and reporting the activity of the terminal ileum, transverse 
colon and sigmoid flexure, drew the following conclusions: (a) Pituitary 
extract is a constant, regular and powerful stimulant of intestinal peristalsis, 
acting with equal strength on both the colon and the ileum; (b) it increases 
the motility of the intestine without exerting an effect on tonus; and (c) its 
action appears within 3-5 minutes and gradually decreases over a period of 
45-90 minutes. The absence of an obvious tonic effect in this study, in 
contrast with the results of Lofstrom’s work, may be explained by the pres- 
ence of a colostomy in each subject, whose intestine was probably more tonic 
than normal before the pituitary extract was injected. Also, to be noted 
is the use of whole pituitary extract instead of pitressin which has a more 
consistent tonic effect on human intestines.* *° 

4. The antidiuretic action is produced by the fraction of pituitary extract 
which contains the pressor principle. The site of action is probably the 
loop of Henle of the renal tubule, where Marshall’ has localized the site 
of osmotic work in the reabsorption of water. The antidiuretic substance 
is supposedly essential for the cells of the loop of Henle to reabsorb water 
to their maximal capacity but it does not increase the capacity of the 
tubular cells to do osmotic work. If a normal kidney is already excreting 
a maximally concentrated urine, the action of posterior pituitary substance 
is not detectable. Thus, the antidiuretic hormone will inhibit a water 
diuresis, but it is ineffective against a salt- or urea-induced diuresis, for the 
kidney is concentrating the salt or urea to its maximal ability. Not only 
the osmotic diuretics but also the xanthines and mercurials counteract the 
antodiuretic action of posterior pituitary extract. Despite the fall in volume 
of urine, more chloride is excreted, per unit of time, during posterior pituitary 
antidiuresis than previously.‘ Antidiuresis by pituitary extract, because 
it does not interfere with the renal excretion of salt, urea and chloride, is 
safe for most surgical patients, despite the transient oliguria. 


ADMINISTRATION 

The official posterior pituitary preparation for injection is the solution 

of posterior pituitary, U.S.P. containing approximately equal quantities 
of both the oxytocic and pressor principles. It is marketed in the concen- 
tration of 10 units of oxytocic activity per cc. No assay is made for pressor 
activity but this parallels oxytocic activity. Pituitrin is a brand of solution 
of posterior pituitary, U.S.P. So-called “surgical” and “obstetrical” pitui- 
tary solutions are only varieties of the U.S.P. solution. They differ from each 
other only in that “surgical” pituitary contains 20 units per cc. and “obstetrical” 
pituitary solution contains 10 units per cc. (the same as solution of posterior 
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pituitary, U.S.P.). All of these posterior pituitary solutions contain both 
the oxytocic and pressor substances in effective amounts. Pitressin is a 
N.N.R. preparation containing 20 units of pressor activity and less than 
one-half unit of oxytocic activity per cc. Pitocin (N.N.R.) contains 10 
units of oxytocie activity and less than one-half unit of pressor activity. 
The extracts of posterior pituitary are effective only when administered 
parenterally. In the operating room, they are usually administered sub- 
cutaneously or intramuscularly, rarely intravenously. The site of injection 
sometimes is the uterus, cervix, or parametrium, but these not only show 
no advantage over injection in the arm or thigh but are more frequently 
followed by “pituitrin shock.” 


RELATIONSHIP TO OPERATING ROOM MEDICINE 

1. The most common operating room use of posterior pituitary extract 
is as an ‘oxytocic after the pregnant uterus has been emptied by cesarean 
section or vaginal delivery. Some obstetricians inject the solution immediately 
after the presenting part has been delivered, but most await the extrusion 
of the placenta. The usual dose is 1 cc. of “obstetrical” or U.S.P. solution, 
or I cc. of pitocin injected intramuscularly. The effect comes on within 
five minutes and lasts from 30 to 90 minutes. The intra-uterine injection 
of pituitrin possesses no advantage over intramuscular injection elsewhere, 
and may even be more hazardous because of the greater likelihood of in- 
advertently injecting the solution intravenously in the very vascular gravid 
uterus. Certainly, intravenous or intra-uterine injection more commonly pro- 
duces “pituitrin shock.’ For this oxytocic effect alone it would be wiser 
to use pitocin, which has no constrictor action on the coronary arteries, 
or ergonovine. “Ergonovine, due to its low toxicity, rapid onset and sustained 
duration of action, can replace posterior pituitary extract as well as all other 
ergot preparations.*” The intramuscular or intravenous injection of a dose 
of 0.2 mg. gives a rapid and lasting response. “‘Pituitrin shock” is not too 
uncommon (1-5% in some series ;') therefore, it is better judgment to use 
efficient substitutes for posterior pituitary extract when the latter is being 
used in a patient unprotected against its anaphylactic and coronary con- 
strictor side-effects by ephedrine or ether anesthesia. (see below) 

The use of posterior pituitary extract for the contraction of the non- 
pregnant uterus and for capillary vasoconstriction of the genital tract to 
decrease operative bleeding is common among many gynecologists. It is 
debatable how effectively capillary vasoconstriction by pituitrin decreases 
blood loss but some observations*”: * tend to favor this belief. We have not 
been impressed by any hemostatic or ischemic quality of pituitrin in non- 
obstetrical surgery. 

It is important to know that the occasional use of posterior pituitary 
extract for the induction of labor at term may require the emergency ad- 
ministration of general anesthesia to relax the uterus thrown into tetany 
even by the cautious use of the drug. Ether is the anesthetic of choice here 
because it easily and directly relaxes the uterus and so allows the placental 
circulation to become adequate for the fetus. 
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2. Solution of posterior pituitary, U.S.P. or pitressin was first suggested 
by Melville as a means of intensifying the effect of ephedrine in supporting 
the blood pressure and peripheral circulation during spinal anesthesia. The 
combination is more effective than either drug alone. The ephedrine also 
prevents the coronary vasoconstriction which may result from the unopposed 
use of pituitary extract. The value of this combination has been confirmed 
by our experience and that of Hand and Sise,'! and Chaikoff.25 We employ 
this pressor mixture, pituitrin or pitressin 5 units plus ephedrine sulphate 
25-50 mg., as premedication for operations under spinal anesthesia when it 
is important to have a maximally contracted intestine or uterus, or when it 
is likely that the blood pressure may fall severely, as in a high spinal in an 
asthenic patient. However, a marked elevation of blood pressure by pituitrin 
or pitressin alone has been reported in patients with pre-eclampsia or thyro- 
toxicosis. This should be regarded as a warning against the use of the 
pressor fraction in patients with either of these complications. The pressor 
and antidiuretic actions can throw a pre-eclamptic woman into eclampsia. 

Posterior pituitary solution is also useful as a bowel constrictor during 
general anesthesia. This valuable fact is too little appreciated in anesthesia, 
even though it was published by Potter and Mueller,’* in 1932, and by 
Black,* in 1934. The injection of the pressor fraction (5-10 units) just 
before or during operation under general anesthesia helps greatly in making 
a general anesthesia approach a spinal in the qualities which have made the 
latter so desirable as to be termed “the surgeon’s paradise.” (Similar effects 
have been observed when we have employed prostigmine as a bowel constrictor ) 
A serious and common disadvantage of even the most relaxed and quiet 
abdominal field under any general anesthesia is the absence of a contracted 
intestinal tract. Five minutes after an intramuscular injection of 5-10 
units of posterior pituitary extract or pitressin one usually sees a marked 
narrowing of the intestine, accompanied by greater relaxation of the abdominal 
wall.*: 18: °° * “This effect may be very striking and seems analogous to 
the relaxing effect reported by Garrelon following the administration of 
physostigmine in cases of resistant abdominal rigidity during celiotomy.*” 
We have, therefore, found this drug especially useful in operations for 
evisceration, large ventral hernia and biliary tract disease under general 
anesthesia and even spinal anesthesia,” where pre-medication with ephedrine, 


* The very recently published study of Adler, Atkinson and Ivy?! indicates that 








we have been using unnecessarily large doses of posterior pituitary extract for 
gastro-intestinal contraction. They observed strong coordinated contractions of the 
colon in 28 of 31 experiments on four human subjects with a colostomy, who were 
injected with 1 to 2 units of surgical pituitrin intramuscularly; the effect appeared 
within 3 minutes and lasted 15-20 minutes. When 1.25 units of pituitrin was com- 
bined with I cc. prostigmine 1:4000, the colon contractions were increased in both 
degree and duration. No side-effects on heart rate, blood pressure or clinical comfort 
were noted. We have not yet had the opportunity of putting this mixture to the 
test under anesthesia. For the immediate purpose of the anesthetist, however, it was 
gratifying to learn of their good results with 1-2 units of pituitrin alone. In recent 
cases we have obtained a continued bowel constriction during operation by repeating the 
injection of 2 units of pituitrin or pitressin every 20 minutes or as often as needed. 
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atropine or scopolamine may have favored intestinal relaxation. On the other 
hand, the pressor extract should be avoided where intestinal perforation 
or obstruction is present or suspected. 

The prevention of postoperative distention with posterior pituitary extract 
may well be started in the operating room '* '™:?° in any case, but espe- 
cially if there is a marked likelihood of such a complication, e.g., extensive 
handling of intestine, or when it is important to prevent it, e.g., extensive 
ventral herniorrhaphy, or celiotomy in a cachectic patient. 

3. A desirable side-effect of the operating room use of pituitary extract 
or pitressin is retention of water induced by the antidiuretic fraction. The 
surgical patient without heart failure, epilepsy, pre-eclampsia or nitrogen 
retention 1s greatly aided in maintaining water balance by any measure which 
reduces water loss during the important period immediately following opera- 
tion or delivery, when water intake is negligible unless administered paren- 
terally. Postoperative dehydration has been observed to be greatly decreased 
by the use of pitressin.*° 

4. The treatment of shock due to decreased blood volume by the use of 
posterior pituitary extract is ineffective and illogical; it may even be 
dangerous because of its coronary vasoconstrictor action (see Case 1 of 
Burstein?). But shock of neurogenic origin, as that caused by a celiac 
plexus stimulus during upper abdominal surgery or by spinal anesthetic 
relaxation of muscles, arterioles and veins, is successfully and logically pre- 
vented or treated by the pressor fraction of posterior pituitary solution, 
alone or, better yet, combined with ephedrine to intensify the pressor action 
and antagonize the coronary vasoconstriction. 

The use of pituitrin is very frequently followed by a marked pallor of 
the skin, especially of the face, because of intense capillary vasoconstriction ; 
it may appear alarming but it is not dangerous and requires no treatment. 
It may, if so desired, be promptly replaced by a pink flush by the sub- 
cutaneous injection of 3-5 cc. coramine, which has the nictinic acid property 
of dilating the skin capillaries, especially those of the face. A less common 
but more serious effect of pituitrin is a marked drop in blood pressure. 
In some cases this has been due to allergy,': 7 and in other cases, to coronary 
artery constriction... The treatment of “pituitrin shock,” of either origin, 
is the administration of a high oxygen concentration and the intravenous 
injection of o.1 cc. of ephedrine or epinephrine (or if the patient is under 
cyclopropane anesthesia, 0.1 cc. neosynephrine). Pituitrin or pitressin should 
not be used in a patient with hypertension or coronary artery disease because 
it may induce a dangerous degree of coronary artery insufficiency.* ' * 

* Another very recent study is mentioned here because it provides further con- 
firmation of the fact which we have repeatedly observed clinically, in our use of 
pituitrin under all forms of anesthesia except cyclopropane, namely, that small doses of 
pituitrin or pitressin have a large margin of safety. Graybiel and Glendy?? demon- 
strated, using a slow infusion of a 1: 1000 dilution of pitressin in nine normal persons, 
four patients with essential hypertension, and two patients with angina pectoris, that 
marked gastro-intestinal contraction could be produced in every case with no, or 
slight changes in blood pressure, pulse rate, cardiac output and without any change 
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In such a patient under cyclopropane-ether anesthesia, three units of pituitrin, 
by hypodermic, has started a series of marked cardiac arrhythmias, ranging 
from slow coupled beats to a rapid “irregular irregularity” like that of 
auricular fibrillation, accompanied by a sharp, marked rise of blood pressure 
from 140/90 to 220/110. This disappeared in a half hour, fortunately, leaving 
no ill-effect. This experience has not been tested by repetition, but it may 
indicate that the pressor extract and cyclopropane are incompatible because 
of a synergistic tendency toward the production of hypertension and/or 
cardiac arrhythmias. 

5. The pressor fraction of pituitary extract can produce a parasympathico- 
mimetic stimulation of the respiratory tract, which is always undesirable 
during anesthesia. Within five to ten minutes after injection, the respiration 
of the patient may show a laryngospasm (‘crowing’) or bronchoconstriction 
(asthmatic wheezing) or bronchorrhea. Any or all of these untoward signs 
are favored by an asthmatic predisposition or by cyclopropane, which is also 
parasympathico-mimetic. We have rarely seen any of these respiratory com- 
plications in our use of pituitary extract; they have not been noted by others 
who injected this drug during general anesthesia with avertin-nitrous oxide- 
oxygen'® or ether.***°) We have rarely employed it while administering 
cyclopropane alone, and never used it in an asthmatic patient. Wylie,”° 
too, has found cyclopropane anesthesia to be incompatible with pituitary ex- 
tract. If pituitrin has been urgently needed for its effect on the intestine 
during cyclopropane anesthesia, we have added ether. Burstein, however, 
has reported several such instances of pituitrin-induced respiratory complica- 
tions during and affer anesthesia. We prevent these by avoiding the use 
of the pressor fraction during cyclopropane anesthesia, i.e., use pitocin if 
only the oxytocic effect is desired; when the pressor fraction is required 
to contract the bowel during cyclopropane anesthesia, we add ether. The 
treatment of these respiratory complications during general anesthesia is the 
injection of ephedrine or the inhalation of ether-oxygen anesthesia, with the 
addition of helium if the tidal respiratory volume is greatly reduced by the 
broncho-constriction or laryngospasm. We have not required the aid of 
ephedrine or helium in any of our few instances of mild laryngospasm. 


CONCLUSIONS 
Posterior pituitary preparations can be more frequently used to ad- 
vantage in the operating room than has been the custom in the past. They 


in the normal electrocardiogram or cardiac symptoms. If the coronary arteries were 
constricted by these doses, which produced bowel activity, then the decrease in coronary 
blood flow was compensated for by the decrease in the work of the heart resulting 
from the 10.8 per cent drop in average metabolic rate and the 5 per cent decrease in 
average cardiac output. “Pitressin in amounts sufficient to provoke distressing abdom- 
inal cramps does not significantly decrease the blood supply to the myocardium in 
relation to the work of the heart and... it is safe and practical to give pitressin to 
patients with coronary heart disease.” Certainly the intramuscular administration 
of the 1-2 units of pituitrin or pitressin, found to be effective on the colon by Adler, 
et al.,21 is safe, even for cardiac patients, for the doses employed by Graybiel and 
Glendy2? were much greater, and were given by vein. 
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aid both the anesthetist and the surgeon, and, therefore, serve in the best 
interests of the patient. By their judicious use, we can secure a more stable 
peripheral circulatory system, a more relaxed abdominal field, better hydra- 
tion, less blood loss, more expeditious and less traumatic surgery, and a 
decreased likelihood of postoperative intestinal atony. As with all potent 
drugs, the avoidance of untoward reactions requires individualization of 
patients and a detailed knowledge of drug behavior and their antagonists. 
REFERENCES 
1 Adelman, M. H., and Lennon, B. B.: Pituitrin Shock. Amer. J. Obst. & Gynec., 


41, 652-059, 1041. 
Bickers, Wm.: Shock from Posterior Pituitary Extract. South. M. J., 34, 1112, 


IO4I. 
Black, C. V.: Pitressin in Surgery. Jour. Kans. Med. Soc., 35, 216, 1934. 
* Burstein, C. L.: Clinical Observations on some Systemic Effects of Pitressin. Amer. 


J. Surg., n.s., 52, 455, 1941. 
Chaikoff, J. S.: Efficacy of the Combination of Ephedrine and Pitressin as Pre- 
Anesthetic Medication in the Control of Blood Pressure during Spinal Anesthesia. 
Curr. Res. Anesth. and Analges., 19, 121, 1940. 
> Goodman, L., and Gilman, A.: The Pharmacological Basis of Therapeutics. Mac- 
millan Co., N. Y., 1941, p. 662. 
Idem: ibid., p. 684. 
Idem: ibid., p. 669. 
Grollman, A., and Geiling, E. M. K.: Cardiovascular and Metabolic Reactions of 
Man to Intramuscular Injection of Posterior Pituitary Liquid (Pituitrin), Pitressin 
and Pitocin. J. Pharmacol. & Exper. Therap., 46, 447-460, 1932. 
10 Guthrie, J. S., and Bargen, J. A.: The Effects of Drugs on Different Segments of the 
Intestine of Man. Surg., Gynec. & Obst., 63, 743-740, 19306. 

11 Hand, L. V., and Sise, L. F.: Surg., Gynec. & Obst., 71, 9, 1940. 

12 Kolls, A. C., and Geiling, E. M. K.: Pharmacology of Extracts of Posterior Lobe 
of Pituitary Gland. J. Pharmacol. & Exper. Therap., 24, 67-81, 1924. 

13 Lofstrom, J. E.: Further Observations on Elimination of Intestinal Gas Shadows in 


x 


Roentgenography. Radiology, 36, 34, 1941. 

Marshall, E. K., Harvey, A. M., and Burgess, W. W.: Site of Antidiuretic Action 
of Pituitary Extrac. J. Pharmacol. & Exper. Therap., 49, 237, 1033. 

1° Melville, K. I.: Electrographic and Blood Pressure Changes Induced by Posterior 
Pituitary Extract and Influence of Ephedrine thereupon. J. Pharmacol. & Exper. 
Therap., 64, 86-110, 1938. 

Melville, K. I., and Stehle, R. L.: Actions of Pituitary Preparations (Posterior 
Lobe) upon Intestines of Dog. J. Pharmacol. & Exper. Therap., 50, 165-173, 1034. 
Melville, K. I.: Combined Ephedrine-Pituitary Extract Therapy in Histamine Shock. 
J. Pharmacol. & Exper. Therap., 44, 279, 1932. 

Potter, P. C., and Mueller, R. S.: Posterior Pituitary Extract in Prevention of Post- 


r 


operative Intestinal Disturbances. ANNALS OF SURGERY, 96, 364, 1932. 

19 Seed, L., Falls, F. H., and Fantus, B.: Pitressin in Laparotomies. Surg., Gynec. & 
Obst., 64, 895-005, 1037. 

20 Wylie, L. A.: The Use of Pitressin in Preoperative and Postoperative Treatment. 
Jour. Florida Med. Ass’n., 28, 220, 1041. 

21 Adler, H. F., Atkinson, A. J., and Ivy, A. C.: Supplementary and Synergistic Action 
of Stimulating Drugs on the Motility of the Human Colon. Surg., Gynec. & 
Obst., 74, 800, 1942. 

22 Graybiel, A., and Glendy, R. E.: Circulatory Effects following the Intravenous Admin- 
istration of Pitressin in Normal Persons and in Patients with Hypertension and 
Angina Pectoris. Am. Heart J., 21, 481, 1941. 


905 








REGIONAL ILEITIS* 
Leon GinzspurG, M.D., anp Joun H. Gartock, M.D. 
New York, N. Y. 
FROM THE SURGICAL SERVICE OF DR. JOHN H, GARLOCK, MT. SINAI HOSPITAL, N. Y. 

TEN YEARS AGO an article was published from the Surgical and Pathological 
Services of the Mount Sinai Hospital, which served to clarify the pathologic, , 
clinical and surgical features of the disease process termed regional ileitis. 
We feel that, after a decade, a review of our experiences with the disease at 
this institution may prove of considerable interest. 

The question may be raised whether regional ileitis is essentially a sur- 
gical disease. Our experience leads us to believe that it is. A great deal 
of the confusion surrounding this issue arises from the failure to differentiate 
between the localized form of the disease, which is confined to the distal four 
or five feet of ileum, and the more generalized type, in which the distal 
involvement is only part of a generalized enteritis of various extent and 
degree. For this reason we consider the term regional ileitis a poor one 
and believe that the term “distal ileitis’’ should be reserved for that variety 
of the disease amenable to surgical treatment. 

In the original paper on the subject, the importance of limiting surgical 
consideration of the disease to the distal tvpe was emphasized. Unfor- 
tunately, numerous publications which emphasized what was already known, 
namely, that proximal segments might also be involved, served to obscure 
the issue. With increasing experience, we have learned that so-called jejuno- 
ileitis is much more common that we at first appreciated. Therefore, at the 
present time, in addition to a careful preoperative roentgenologic study of 
the entire small bowel, a painstaking exploration of the small intestine is 
carried out before definitive surgical therapy is undertaken. Our experience 
with 77 operatively proven cases seems sufficient evidence that distal ileitis 
confined to the distal segment is a clear-cut disease entity. Some of these 
patients have been followed for many years without demonstrating recurrent 
or new lesions. During the same period, 22 cases of jejuno-ileitis, of whom 
eight were verified by operation, were encountered. This group was reported 
by Wachtel and Sussman. We cannot emphasize sufficiently the necessity of 
demonstrating that one is dealing with the localized form of the disease. 
In the diffuse variety, there may be many feet of apparently normal bowel 
between the upper and lower diseased segments. The importance of a 
careful examination of the entire small bowel at operation becomes apparent. 
In many cases the disease extends so high into the proximal small bowel 
that any short-circuiting or resection procedure will result in severe nutritional 
disturbances incompatible with life. We have reached the opinion, therefore, 
that jejuno-ileitis is a nonsurgical disease. 


* Read before the New York Surgical Society, October 14, 1942. 
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Another disease which may closely simulate regional ileitis is regional 


or migratory colitis, a localized right-sided colitis of the type described by 
Bargen and Weber. In many of these cases the distal 12 inches, rarely more, 
of the terminal ileum may be involved. Curiously enough, this lesion may 
be detected roentgenologically more easily than the concomitant more import- 
ant colonic lesion. Exploration is often difficult because of the inability of 
the surgeon to deliver the cecum and ascending colon into the wound for 
close inspection. Very often, only the surgeon with considerable experience 
can detect the inflammatory changes in the wall of the right colon in this 
disease. 

Another question which is frequently asked is whether resection of the 
diseased segment of bowel is always necessary. It is our belief, based upon a 
fairly extensive experience, that such radical treatment is rarely indicated. 
This view has been stressed in previous communications. At Mount Sinai 
Hospital our experience has convinced us that ileocolostomy with exclusion 
will prove effective in the vast majority of cases. We adopted this procedure 
quite by accident, after noting the marked improvement which followed the 
operation when it was performed as the first step of a contemplated two- 
stage procedure. 

Our reasons for adopting ileocolostomy with exclusion as the operation 
of choice in the treatment of distal ileitis may be briefly stated as follows: 

In eight instances, secondary exploration, or resection, revealed healing 
in the previously diseased excluded loop of bowel. In one instance, autopsy, 
after death due to other causes four years later, showed complete healing. 
In seven cases, discharging fecal fistulae closed spontaneously following this 
operation. In the remaining cases, clinical improvement, as manifested by 
disappearance of inflammatory masses, subsidence of prolonged fever, disap- 
pearance of intestinal symptoms, gain in weight and nutrition, and disappear- 
ance of anemia, were so marked as to render inescapable the conclusion that 
amelioration or healing of the pathologic process had occurred. 


TABLE I 
ILEITIS CASES—Total 77 
TIleocolostomy with Exclusion 54 cases lleocolic Resections . Sevens 23 cases 
Mortality...... : ? 0 TIORUOE 54/6 ss new } 
Persistence of Disease in Excluded Loop 5 cases Proximal Involvement.......... ee 3 cases 
3 yrs. postop. 1 well 3 years after resection. One of these died of malnutrition and 
1 yr. postop. 1 well 1 year after resection. exhaustion. Multiple operations. No 
Less than 1 year 3—2 died of continued ileitis at autopsy. 


sepsis. 1 well after resection. 
New areas of Involvement... . , 2 cases 
30th within 1 year. 

An important point in favor of this operation is its low mortality. To 
date, 54 such operations have been performed without a death. If recession 
of the disease in the excluded loop of bowel does not take place, the secondary 
resection carries with it less risk. In these 54 cases, the disease failed to 
recede in five instances. Two of these patients had associated ileocecal 
fistulae, and both died of persistent sepsis, probably due to progressive retro- 
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peritoneal infection. In. two instances, following the short-circuiting opera- 
tion, new areas of involvement appeared proximal to the site of anastomosis. 
In addition, two relatively minor complications have been encountered. In 
one case, intussusception of the excluded loop into the cecum took place. 
Dr. Slocum, who was kind enough to furnish us with the essential details, 
operated upon this patient at the Monmouth Memorial Hospital. It is 
interesting to note that, in this instance, there was extensive recession of 
the disease process to permit of intussusception which could not have occurred 
if the loop of the bowel were still rigid, thickened and narrowed. In one 
other case, there was transient melena unaccompanied by other symptoms, 
which occurred about four year after operation. It persisted for one week 
and stopped spontaneously. 

It is important to clarify the cause of the symptom of postoperative 
diarrhea, because it has been frequently stated that the continuation of 
diarrhea is indicative of persistence of the original disease. Our experience 
has been quite the opposite of this view. This painless and otherwise 
symptomless diarrhea is frequently encountered during the first few months 
following the exclusion and short-circuiting operation. In some patients it 
has persisted for longer periods. On two occasions it resulted in the per- 
formance of exploratory celiotomy, which revealed, in each instance, no 
evidence of disease. It must be remembered that this operation is not exactly 
similar to that performed for carcinoma of the right colon. In the latter, 
the resection is rarely carried more than six or eight inches proximal to 
the ileocecal junction. In distal ileitis, the anastomosis is not infrequently 
made four to five feet from the ileocecal angle. The entrance of the more 
fluid intestinal contents from this higher segment of small bowel is probably 
more irritating to the colon than when the anastomosis is made at a lower 
level. We believe that this is the logical explanation of this symptom, and 
that the period of time that it persists will depend on the length of ileum 
excluded and the rapidity of readjustment of the remaining ileum to the 
function of water absorption. 

In 23 instances, ileocolic resection was performed. There were three 
deaths. In three cases, the disease reappeared postoperatively in the bowel 
proximal to the anastomosis. It is probable that “skip-areas” were overlooked 
at the first operation. Two patients were subjected to three operations. 
One of these died six years following the first operation. It was thought 
that ileitis and colitis had developed, but autopsy failed to corroborate this 
diagnosis. One of the other patients died four years postoperatively from 
intestinal obstruction due to a band. In this instance, also, there was no 
evidence of any further disease. While it is true that in the uncomplicated 
case and in the hands of an experienced surgeon, resection can also be 
carried out with a low mortality rate, it is important to remember that, in 
the more complicated cases with fixation to adjacent viscera or in the hands 
of a less experienced surgeon, it would be extremely difficult to keep the 
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mortality figures as low as those attending the simpler short-circuiting 
procedure. 

The belief that it is necessary to resect widely the mesentery of the 
involved segment of bowel because of the danger of retrograde spread via 
the lymphatics seems to us to be unfounded. In the first place, secondary 
operation has, on a number of occasions, disclosed complete recession of 
previously enlarged and edematous nodes to normal size and consistency. 
Secondly, many of these patients have had the disease for years before 
operation without any spread to more proximal segments. And, finally, such 
extension has occurred even after the widest type of resection. 

The clinical picture of distal ileitis is more easily interpreted when the 
underlying pathologic lesion is clearly understood. Basically, the symptoms 
are of two general types: In the first, the ulcerative changes are limited 
to the bowel itself and produce the symptoms of enteritis and, later, those 
of obstruction. In these cases, the attention of the surgeon is at once directed 
to the intestinal tract. In the second group, the symptoms are due to the 
effects produced by the slow perforation of the intestinal ulcers, to the 
extent that the symptoms of inflammation of adjacent viscera or of the 
peritoneum may completely obscure the underlying intestinal lesion. The 
most common picture thus produced is that of local peritoneal inflamma- 
tion usually in the right lower quadrant simulating appendicitis or the 
development of intra-abdominal abscesses. External drainage of these 
abscesses frequently results in the formation of chronic fistulae due to the 
persistence of the disease in the involved segment of bowel. Inflammatory 
fixation of the diseased small bowel to adjacent viscera, with or without the 
formation of communicating fistulae, may produce symptoms of a urologic 
or gynecologic nature. Perforation into the mesentery, which is quite com- 
mon because of the location of the ulcerative process on the mesenteric side 
of the bowel, may give rise to a puzzling clinical picture, with persistent 
fever as the prominent symptom, especially if the process remains localized. 
The infection may spread widely into the mesentery and give rise, as in two 
of our cases, to a most extensive retroperitoneal cellulitis. Not infrequently, 
the fixation to adjacent viscera may produce symptoms which closely 
simulate primary urologic disease, and even produce roentgenographic 
changes in the ureter and kidney pelvis. The urologist should remember 
that a persistent urologic symptom, without demonstrable disease in the 
genito-urinary tract, may be caused by perivesical inflammation due to 
fixation of a diseased loop of ileum. The mechanism in these cases is 
similar to that which occurs in sigmoid diverticulitis. In two of our cases 
there occurred a perforation into the bladder and the formation of ileovesical 
fistulae. The efficacy of the recommended short-circuiting operation with 
exclusion was amply demonstrated when these fistulae closed spontaneously 
during the early days of convalescence. 

The gynecologist should also remember that a loop of diseased bowel 
may prolapse into the pelvis, become adherent to the adnexa or uterus or 
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the bottom of the cul-de-sac, and produce symptoms which simulate closely 
primary pelvic inflammatory disease. A frequent complication is the devel- 
opment of multiple perianal fistulae. Penner and Crohn have described these 
fistulae in considerable detail, and believe that they are directly continuous 
with the diseased bowel by retroperitoneal extension. Our operative experi- 
ence would lead us to conclude that this mechanism accounts for a very small 
proportion of such cases. The majority are probably due to crypt infection 
resulting from the long-standing foul diarrhea. From a practical standpoint, 
it is important to remember that fistulae which recur in spite of adequate 
operative intervention, in patients in whom there is no evidence of colitis 
or proctitis, may be due to an underlying ileitis. In a number of our cases, 
rectal incontinence has followed ill-advised radical operations by proctologists 
who failed to suspect the underlying cause of the fistulae. 

The question is frequently asked what procedure should be carried out 
when the surgeon finds a distal ileitis during the course of an operation for 
supposed acute appendicitis. It is our opinion that, if an acute ileitis with- 
out perforation is found, nothing should be done. It is debatable if even 
appendicectomy is advisable. It is impossible to predict what the outcome 
in such cases will be. In a number of instances, there have been no further 
symptoms, and the patients are apparently well, some of them for as long 
as ten years. In two instances, recurrence of symptoms within a year 
necessitated operative intervention. With increasing experience, we have 
become impressed with the tendency for spontaneous remission not only in 
the acute cases, but in many patients with extensive involvement of ileum 
and jejunum which are not amenable to surgical therapy. These remissions 
and exacerbations are of uncertain duration and frequency. We have not 
as yet encountered a case of chronic distal ileitis in which such remission has 
lasted for a number of years. 

We are frequently asked about the management of cases with fecal 
fistulae. There seems to be considerable misinterpretation of the exact patho- 
genesis of these fistulae. The belief seems to be widely held that they are 
due to the “blowing-out” of the stump following the appendicectomy which 
is frequently performed. It is possible that, as a result of the pericecal inflam- 
mation, secondary dehiscence of such a stump may occur, but this is not 
the primary cause of the fecal fistula. The essential factor is the perforation 
of one of the enteric ulcers. As the perforation frequently takes place into 
the mesentery, the course of the tract could be quite tortuous. Attempts at 
local repair are doomed to failure because of the lack of healing power in 
the diseased bowel. On the other hand, many surgeons believe that resection 
is necessary to achieve a cure. Inasmuch as this variety of the disease offers 
the greatest technical difficulties for the surgeon, complications are more 
frequent, and the mortality rate is higher. We have found the short-circuit- 
ing operation with exclusion most satisfactory in this type of case. In only 
one out of eight instances was there failure of closure of a fecal fistula. 
In one patient; there were so many fistulae in the lower abdomen that a 
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supra-umbilical transverse incision was necessary. All the fistulae closed 
spontaneously. 

We would like to emphasize the following features in arriving at a 
clinical diagnosis of distal ileitis. Distal ileitis should be considered if there 
are persistent fecal fistulae following the drainage of so-called appendiceal 
abscesses. The diagnosis should be considered if, following appendicectomy, 
there develops a residual abscess at a later period. It should be thought 
of in cases of persistent diarrhea without the presence of blood in the stools. 
It should be thought of whenever there are intestinal symptoms, accompanied 
by persistent fever and the development of anemia. It should be considered 
when there are obscure perivesical and adnexal inflammatory conditions 
without demonstrable cause in the genito-urinary system. It should be 
thought of in the presence of persistent, multiple and intractable perianal 
fistulae. The clinical diagnosis can usually be confirmed by roentgenologic 
examination. The barium enema may delineate the diseased, string-like 
terminal ileum by retrograde passage of the barium mixture through an 
incompetent ileocecal valve. 

In the operative management, the following features should be stressed : 

1. The surgeon must be certain that he is dealing with the localized 
form of the disease. This requires careful inspection of the entire small 
intestine. 

2. The bowel should be divided a good distance proximal to the diseased 
segment. It is*fmportant to look for the so-called “skip” lesions. 

3. We recommend ileotransverse colostomy with exclusion, as a definitive 
surgical procedure. This should be performed through a left rectus incision, 
with the patient in Trendelenberg position. Visualization of the various bowel 
segments is greatly simplified by this maneuver. If resection becomes neces- 
sary at a later date, it can be carried out through a right-sided incision in 
a field devoid of the adhesions which result from the first operation. We 
wish to stress this point in technic. 

4. When resection is performed, it is not, in our opinion, necessary to 
extend it to the transverse colon, as is the case with carcinoma of the right 
colon. Resection at the level of the ascending colon is all that is necessary. 

5. We believe that side-to-side ileocolostomy is the safest type of anas- 
tomosis. 

6. We urge the preoperative use of the Miller-Abbott tube, to serve both 
as a bowel decompressing agent and as a method of rapid orientation in 
cases where extensive adhesions render intestinal topography difficult to 
visualize. 

A final word as to prognosis is in order. In our experience, extension 
or recurrence of the disease will manifest itself within the first two years. 
Of the 54 cases in which the short-circuiting operation was performed, the 
seven failures occurred within that period. Similarly, in the group of 23 
patients subjected to resection, the three failures occurred within the same 
period. There were three deaths in patients in whom neither a short-circuit- 
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ing procedure nor a resection could be carried out. Two of these were due 


to extensive retroperitoneal infection, and one to a perforation of an abscess 
into the free peritoneal cavity. A severe colitis developed in one patient in 
whom a resection had previously been performed. In another patient, a 
universal enterocolitis developed after resection of an extensive segment of 
bowel high in the ileum. It is probable that the jejunum was involved at 
the time of the first operation. In the light of our present experience, this 
patient would not be subjected to operation. 

On the basis of the experiences related in this communication, it 1s our 
conviction that distal ileitis is a surgical disease and that, in the great 
majority of cases, marked amelioration of symptoms may be obtained by 
the simpler operation of ileocolostomy with exclusion, which, so far, has been 


attended by no mortality. 




















THE INCREASING USEFULNESS OF THE DEVINE COLOSTOMY 
IN LEFT COLON AND RECTAL SURGERY* 
CuarRLEs Gorpon Heyp, M.D., D.M.Se. 
New York, N. Y. 
FROM THE SERVICE OF DR. CHARLES GORDON HEYD, NEW YORK POST-GRADUATE HOSPITAL, 
NEW YORK, N. Y. 

A PRACTICAL AND EFFECTIVE COLOSTOMY should possess the following 
essential features: (1) It should permit the complete evacuation of all of 
the contents of the colon proximal to its orifice. (2) It should prevent 
‘spilling-over” of any fecal material from the proximal into the distal loop. 
(3) It should be continent, and, by means of a small exit orifice, retain 
the major. portion of the fluid contents of the colon and permit one or two 
natural, or by irrigation daily, bowel movements of semisolid consistency. 
(4) It should be without skin excoriation or infection. (5) It should be 
controlled easily by a simple occlusive pressure dressing, without the need 
for any bags or complicated apparatus. All of these conditions are obtained 
by a Devine colostomy. 

OPERATIVE TECHNIC 

The technical execution of a Devine colostomy is simple, without shock, 
and readily accomplished under local infiltration anesthesia. There are, 
however, certain special details that must be observed if a good functional 
colostomy is to be obtained: It may be placed practically anywhere through- 
out the colon, but meets its best indication for surgical conditions distal to 
the midpoint of the transverse colon. The usual elective site for a Devine 
colostomy is midway between the hepatic flexure and the middle of the 
transverse colon. An incision 10 cm. in length is made through the upper 
right rectus muscle at about the middle third of the distance between the 
costal margin and the level of the navel. The incision is carried directly 
through the fascia and the muscles, to the peritoneal cavity. A gloved hand, 
coated with sterile vaseline to facilitate its introduction through the relatively 
short incision, is introduced into the abdomen for palpatory exploration of 
the abdominal viscera. The contents of the upper peritoneal cavity may be 
visualized but the viscera of the lower portion of the abdomen must be ap- 
praised by palpation. The examination should include all the abdominal 
viscera. The surgical lesion should be accurately determined as to site, 
fixation, associated inflammation, the relative degree of obstruction, the 
amount and extent of any intestinal adhesions, and the presence or absence 
of lymph node and liver metastases. 

After the completion of the exploration of the abdomen the transverse 
colon is brought out through the wound, a tape is passed through the two 
layers of the gastrocolic omentum beneath the bowel, and used for traction. 








* Read before the New York Surgical Society, November 11, 1942. 
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The gastrocolic omentum and the omentum proper are dissected free from 
the colon for a distance of about 10 cm. on both sides of the traction tape. 
By pulling the traction tape upwards both the afferent and efferent loops of 
‘colon fall, quite naturally, parallel to one another, producing the. familiar 
“double-barrel shotgun’? appearance. About six centimeters from the tape 
downward is left as a free hiatus between the two loops. 

Ordinarily, it is wise to exceed the six centimeters but never less, as 
these free loops must later traverse the abdominal parieties without the 
slightest degree of tension. This feature of the technic is of great 1m- 
portance in the after-care and postoperative condition of the colostomy. 
Below the lowermost limit of the free space the two bowel loops—afferent 
and efferent—are approximated for at least 10 cm. by suturing the inferior 
“white bands” together. It is preferable to add an additional second line 
of sutures. The next step consists of two incisions, not larger than three 
centimeters, made on either side of the primary longitudinal incision. The 
secondary incisions are made laterally about three centimeters from the skin 
edge of the abdominal incision and parallel to it. They should be placed 
so as to correspond to the middle third of the first abdominal incision. 
The lateral incisions divide only the skin and subcutaneous tissue. From 
each lateral incision a tunnel is formed toward the medium incision by 
pushing a closed hemostat through the intervening subcutaneous tissue. 
Under no circumstances should the tunnel traverse any tissue except the 
subcutaneous fat. Through each lateral incision a six-inch crushing clamp 
is inserted and brought out in the area of the original incision. By gentle 
manipulation the two clamps are applied to the colon through the free space 
traversed by the tape. The bowel is divided with the actual cautery and 
all bowel material between the clamps burned away. By gentle maneuvering 
the clamps are withdrawn, with the attached bowel ends, through the lateral 
incision—the afferent loop through the lateral incision on the patient’s right 
side, and the efferent loop through the lateral incision on the patient’s left 
side. The free loops of bowel should extend at least two centimeters above 
the level of the skin and rest easily, without tension, on the surface of the 
abdomen. If the lateral incisions are short, not more than three centi- 
meters in length, the skin orifice will fit snugly, but not tightly, about the 
bowel tubes, and sutures will not be required. The abdominal incision is 
closed by interrupted through-and-through sutures of Malin stainless steel 
wire. This wire ties almost as readily as linen without breaking, and the 
sutures are always buried beneath the skin, never do they pass through the 
skin as ordinary retention sutures. 

It is our custom to approximate the skin with Michel’s clips and to put 

short, five-centimeter, latex drain in the lower angle of the wound. Finally, 
the operative area and the bowel loops are smeared with sterile vaseline, the 
crushing clamps anchored to the abdominal wall by adhesive, and sterile dry 
dressings applied. The clamps are left on three days, occasionally they 
may be removed sooner, and, rarely, a Paul’s colostomy tube is affixed 


914 


















INCISINA, parietal = 
peritoneum 











’ i Tr aneverse| 
omentum hy 4 @ ~~ ; colon: 4a 


mS i Dividing 


Vi 7 omentum 





 Incisin 
ala 
(mesentery 


Fic. 1 Relative position of the ineisions 

Fic. 2 Undermining skin with gat retraction. 

Fic. 3 Dividing the great omentum to pern it evisceration of colon. 

Fic. 4.—Tape introduced through ‘open space to produce “double-barreled” colon. 











PLate II 








(Placing last stitch in 
ye in 
|} OOPS of transverse 
{ KA | 
} colon. (Musele band 
1 


| j i 
to muscle band) 


: l 


lransyerse ) 
colon drawn 
upward 


2 Clamps on bowel 






Dividing 
colon with 

electrode 
Electrode’ 


i 
muécle band 


emia | 


Suture of parie tal/ / 

peritoneum / 

/ Mound closed 

(Distal | 

opening of 
bowel 





Proximal ~7 

/ 
Opening o 
bowel 


operuing o 
Owe 


4 rag a i >) e Distal 


\ 


Clamps left on Bowel 


Fic. 1.—Approximation of white bands by sutures. 

Fic. Bowel segments clamped and colon divided by cautery. 
Fic. 3.—Exit of the proximal and distal loops. 

Fic. 4.—Final appearance of wounds of a Devine colostomy. 

















Volume 116 THE DEVINE COLOSTOMY 


Number 6 
to the right afferent loop at the completion of the operation. The latex 


drain is usually withdrawn at the time the clamps are removed. 


POSTOPERATIVE CARE 


The postoperative care is simple. For 24 hours the patient receives 
all his fluids intravenously. Three infusions of 1,000 cc. are given during 
the first day. The first is of normal saline, plus five per cent dextrose, the 


second and third are of distilled water plus five per cent dextrose. In the 
debilitated, anemic, or aged, or when vomiting has been present before 
operation, it has been our practice to add 10 cc. of a 1-1,500 sterile solution 
of hydrochloric acid to one of the infusions of distilled water. 

At the end of 24 hours the patient is given water by mouth, and as the 
oral intake increases the intravenous fluid is diminished pari passu. At the 
end of 48 hours soft diet may be instituted, and after the clamps are removed 
a gradual return to full, high protein, high caloric diet is resumed. The 
patient is allowed out of bed at the end of one week and may be discharged 


at the end of 10 days. 


TECHNIC OF CLOSURE OF THE DEVINE COLOSTOMY 

The closure of a Devine colostomy embraces two phases: Reentry into 
the hospital for the application of the spur clamp; and subsequent office 
treatments. With the patient in the hospital, and in bed, the special 
Devine colostomy spur clamp, (or the Ochsner-DeBakey modification, which 
[ personally prefer) is manipulated into place and the compress screw turned 
up about halfway. There is a slight degree of pain while the clamp is 
being applied and the compression screw turned. This discomfort lasts a 
few hours, and only rarely will the patient vomit from a peritoneal reflex. 
It is a good plan to have the head and thorax of the patient slightly raised 
by two pillows, or a Fowler position of 20 degrees. By this degree of eleva- 
tion the small intestines fall away from beneath the colon. I do not know 
of any case where the application of the Devine spur colostomy “caught” 
the small intestine. If the double-barrelled tube of colon was adequately 
and properly prepared at the colostomy operation this complication should 
never occur, 

After the clamp has been in place for 24 hours full compression 1s 
exerted by turning the compression screw up to the “hilt.” In another 24 
to 48 hours, a linear line, about five to six centimeters in length, will be cut 
through between the afferent and efferent loops. After removal of the 
clamp, it has been our practice to insert the index finger of each hand through 
the, respective, right and left colostomy orifices and “iron-out” the linear 
cut to a full, round, circular lumen. After this the patient may be discharged. 

Normal bowel movements begin to occur per via naturalis, After the re- 
establishment of bowel movements the orifices of the colostomy begin to 
close by themselves. At the first visit to the office, all redundant mucous 
membrane is burned away with the electric cautery. If care is exercised 
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to cauterize only the mucous membrane no pain is experienced, although the 
area:may get a little “hot.” A short wait will allow one to proceed. With 
three or four cauterizations the skin covers the orifices, although gas may 
come through for three or four weeks on straining. After about five or six 
weeks the orifices remain permanently closed. 


INDICATIONS FOR EXTENSION OF EMPLOYMENT OF THE DEVINE COLOSTOMY 

This communication concerns itself with an extension of the indications 
for employing the Devine colostomy for surgical conditions of the left or 
distal colon. 

There are certain basic or fundamental principles that underlie the 
acceptance of the Devine technic for colostomy in large bowel surgery. 
It is axiomatic that the simplest type of colostomy—that performed by 
mobilizing a loop of colon, transfixing it with a glass rod, and later dividing 
the bowel—is the worst type for function and for subsequent closure. It 
is of prime importance that there should be no spilling-over of feces from 
the proximal loop into the distal loop. Even when the bowel is completely 
divided in the loop colostomy a fluid stool will inevitably spill-over into the 
lower loop. In the Devine colostomy this is impossible, as the orifices of 





the two loops are separated by five centimeters of normal skin. 

“If a segment of bowel is completely isolated experimentally and thus 
deprived of its functions, in the process of time it will lose much of its 
bacterial content” (Devine). It is the complete “defunctionalization and de- 
bacterialization” of. the distal colon that is the outstanding feature of the 
Devine colostomy. Furthermore, the orifices of the colostomy, situated high 
up on the upper abdomen, far away from the surgical condition of the left 
colon or rectum, permits readily the local treatment of the entire loop of 
‘sulfa” drugs and, 


distal bowel by irrigation, instillation of solutions of the 
more important, complete physiologic rest to the loop of bowel proximal 
to the surgical lesion. 

In neoplasms of the left colon, sigmoid and rectosigmoid there is a con- 
stant and inherent tendency for some degree of obstruction to the bowel 
lumen—colicky pain and distention. Whenever obstruction begins to operate 
in an intestinal tube, the proximal bowel immediately responds by hyper- 
trophy. This hypertrophy, for a variable time, is sufficient to overcome the 
obstruction. Later, the proximal bowel fails to keep pace with the obstruction, 
edema of the muscular layers takes place, and in some degree—greater or 
less—dilatation follows. It is not without interest that about three per cent 
of patients with a carcinoma of the sigmoid enter the hospital with complete 
intestinal obstruction. In the proximal loop there is muscular hypertrophy, 
beginning to fail in power and dilatation, with stasis of intestinal contents. 
The net-result is a living test tube of bacteria of the highest virulence. Any 
anastomotic surgery directed against the septic upper loop carries with it a 
high incidence of mortality, from leakage or suture separation. Furthermore, 
sutures passed through such a diseased bowel are very apt to leak, even if 
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the suture line remains sufficient to prevent gross separation of the bowel 
segments. Peritonitis is the inevitable result. Another source of peritonitis 
is the rupture into the peritoneal cavity of an abscess arising from the catgut 
employed in the closure of the abdominal parieties. Hence, the use of 
interrupted wire sutures referred to previously. 

With the complete defunctionalization of the distal loop, as obtains in the 
Devine colostomy, the obstructive phenomena are of no importance; the 
muscular layers of the bowel walls lose their edema and reacquire their 
normal tonicity. Stasis is no longer possible; the distended bowel lumen 
returns to its normal caliber, or even shrinks somewhat from physiologic 
disuse. Sutures placed in a bowel loop, thus restored to normal, will hold 
and not leak. Again, the bacterial flora of such a defunctionalized and thera- 
peutically treated bowel is reduced to minimal numbers and virulence—in 
short, a reasonably aseptic bowel tube is obtained. When a neoplasm begins 
its lethal march in the bowel it early initiates certain physiologic and bacterio- 
logic changes within the lumen of the bowel. There is an increase of peri- 
stalsis, a larger excretion of mucus and an increasing permeability of the 
bowel wall not infrequently leading to perforation. There then ensues a 
circumferential inflammation. In the area of the neoplasm there is increased 
vascularity, edema and infiltration with inflammatory cells. In fact, every 
neoplasm induces peripheral inflammatory changes, with fixation, loss of 
flexibility, and mobility of the bowel. Surgeons have been impressed re- 
peatedly with the amount and degree of inflammation in the area of a bowel 
neoplasm, with fixation of the affected bowel to bladder, to the pelvic viscera 
in the female, to small intestines and omentum. Such secondary changes in 
the area of a neoplasm greatly increase the technical difficulties of resection, 
lessen the operability and largely increase the mortality and morbidity. When 
the distal loop is defunctionalized by a Devine colostomy these inflammatory 
changes resolve, largely disappear, local resistance is enhanced, fixation les- 
sened, and mobility increased. The surgical gain is largely in increased 
operability, less mortality, fewer complications and more rapid recovery. 

The theory and conception, as well as the practical application of the 
Devine colostomy is based upon defunctionalization of the bowel, with re- 
duction of the sepsis and inflammation in the affected bowel. Upon these 
concepts, it is possible to extend the indications and usefulness of the Devine 
colostomy. It may be performed some days or weeks before resection or, 
occasionally, may be performed at the same time as the resection, although 
I do not recommend it as a simultaneous operation with resection except 
under very special circumstances. The Devine colostomy can be employed 
with great value in the following conditions: 


SCOPE OF EMPLOYMENT OF THE DEVINE COLOSTOMY 
ILLUSTRATIVE CASE REPORTS 
1. As a preliminary operation to an abdomino-perineal resection for car- 
cinoma of the rectum: Not infrequently, carcinoma of the rectum is associated 
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with an extreme degree of inflammation. It is the latter and not the cancer 
per-se that fixes the tumor to the bladder or pelvic viscera. With a Devine 
colostomy and local intraluminal therapy it is possible to bring about a great 
degree of resolution in the inflammatory process, and convert an inoperable 
carcinoma into an operable one. 

Case 1.—Male, age 60, complained of “loose bowels and lots of gas.”’ A mass could 
be felt in the lower left quadrant and, on rectal examination, at 15 cm. from the anal 
margin a flat, ulcerating growth, with almost complete obstruction of the upper rectum, 
could be seen through the proctoscope. Biopsy revealed adenocarcinoma. The tumor 
mass was “frozen” in the pelvis, and a strong suspicion was entertained of metastases 
in the liver. By reason of the perirectal involvements, a palliative colostomy seemed to 
be the only procedure indicated. A Devine colostomy was performed, daily bowel 
function was readily obtained through the colostomy, and treatment of the distal loop 
instituted. Twenty-one days later a typical abdomino-perineal resection was performed. 
The technical procedures were carried out without undue difficulty. A terminal, left 
lower quadrant permanent colostomy was performed as a routine part of the abdomino- 
perineal resection, with the plan of later reestablishing colon continuity by discontinuing 
the Devine colostomy. Without the preliminary Devine colostomy it would, in my 
opinion, have been impossible to accomplish an abdomino-perineal resection without 
a mortality. 

2. As a preliminary operation for rectosigmoidal adenocarcinoma and by 
this means to permit a low end-to-end anastomosis and avoid an abdomino- 
perineal resection. 

Case 2—Female, age 65, consulted her physician for “bleeding from the rectum.” 
Under spinal anesthesia, a sigmoidoscope was introduced into the rectum and, 20 cm. 
from the anal margin, an obstruction was encountered, with bleeding. Two biopsy 
punch specimens were’ obtained, which showed adenocarcinoma. A Devine colostomy 
was performed, and intraluminal therapy was initiated through the distal colon. 
Twenty-seven days later, through a left lower rectus incision, the lower half of the 
sigmoid and rectum were mobilized down to the cul-de-sac, and a_ resection, with 
aseptic end-to-end anastomosis performed. The patient was discharged at the end of 
three weeks, returning to the hospital after an interval of three months. A Devine spur 
clamp was introduced, without any anesthetic, and the spur ecrased. The orifices of the 
Devine colostomy later closed spontaneously, aided by cauterization on three occa- 
sions. In this case an abdomino-perineal resection was avoided. 

According to Miles, metastatic lymph node invasion of carcinoma of the 
rectum follows three separate and distinct paths: (1) The intramural systen. 
consists of two networks, one beneath the mucous membrane, and the other 
between the muscle layers; (2) the intermediary system consists of a sub- 
serous network, where the rectum is covered by peritoneum, and a lymph 
sinus, where the rectum is not covered by peritoneum; and (3) the extra- 
mural lymphatic system of the rectum has (a) an upward zone of spread 
draining into the lymph nodes that eventually terminate in the angle of 
divarication of the iliacs from aorta, and (b) the lateral zone of spread, which 
extends laterally, involving the lymphatics of the levator ani, the prostate 
in males, the cervix and broad ligament in females, and (c) the downward 
zone of spread which extends toward the external sphincter, and the lower 


fibers of the levator ani. Rarely does a rectal cancer metastasize down- 


ward or into the groin. 
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The approach to the tumor in this patient through the abdomen, from 
above downwards, following the technic of an abdomino-perineal operation, 
permitted the surgeon to derive all the surgical benefits of the radical 


abdomino-perineal resection, and yet preserve the normal anus 
3. As a preliminary (rarely simultaneously) operation for resection of 
a sigmoidal neoplasm. 
Case 3.—Female, age 58, complained of pain in the lower abdomen, moving trans 
versely to the left and, for the same period, had noticed blood in the stool. Barium 


enema examination showed a definite, and somewhat irregular narrowing of the lumen 


of the colon at the junction of the sigmoid and descending colon for a distance of 
about seven centimeters. Operation revealed an annular carcinoma arising from 
the middle of the sigmoid, involving the entire circumference of the bowel, leaving a 
lumen approximately the size of a lead pencil. A resection, with a lateral sigmoido 
rectostomy was performed, and immediately followed by a Devine colostomy. 

The patient made an uneventful recovery, except that 17 days after the resection 
when we contemplated restoring colon continuity through the Devine colostomy loops 
a barium enema showed some extravasation from the distal resected end of the sigmoid. 
With the functioning Devine colostomy, it was possible to take all the time that was 
for the fistula to close. Intraluminal therapy in the distal loop could be 


necessary 
contaminated nor complicated by the seepage 


continued, and the fistula was neither 
of stool. After four weeks at home the patient returned to the hospital, when a 
barium enema showed that the leakage had ceased. An Ochsner-DeBakey (Devine) 
colostomy clamp was applied. The spur was ecrased within four days, and bowel 
movements per anus reestablished. The orifices of the Devine colostomy were cauterized 
on three different occasions, in the office, and closure allowed to proceed without any 
further care. 

4. As a preliminary and temporary operation for acute perforating diver- 
ticulitis or “diverticular tumor” of the sigmoid. 

Case 4.—Male, age 62, entered an hospital elsewhere, with a complete intestinal 
obstruction, due to a rectal mass, diagnosed as inoperable carcinoma of the rectum. 
\ colostomy was recommended, together with roentgenotherapy. The patient entered 
the Post-Graduate Hospital. The obstruction was so complete that a barium enema 
patient’s history was characterized by three significant 


could not be introduced. The 
lower quadrant; (2) bladder irritability, 


features: (1) Intermittent pain in the left 
with painful micturition; and (3) an absence of blood in the stools. On examination, 
the patient was found to have a mass in the left lower quadrant. 
tender, pelvic mass. There was no 


On rectal examina 


tion, there was complete obstruction from a large, 
rectal bleeding upon examination \ preoperative diagnosis of perforating diver- 
ticulitis of the sigmoid was made. 

The operation consisted of a Devine colostomy through the right upper rectus 
muscle. On opening the abdomen a complete abdominal exploration was carried out, 
with the following findings: The descending colon passed down, unimpeded, into the 
sigmoid, where an infiltrating process involved the entire wall of the bowel and 
extended from the sigmoid to the junction of the rectum proper. 
inflammatory reaction surrounding the mass, so that it was fixed to the lateral and 
The small intestines seemed to be normal. The 


There was a marked 


posterior wall of the true pelvis. 
liver was without any palpable or visible evidence of metastases. 

The patient left the hospital 15 days postoperative. Two months later, a barium 
enema, from below upwards to the left upper colostomy opening, did not show any 
The beginning of the sigmoid, for a distance 


roentgenographic evidence of obstruction. 
Roentgeno- 


of eight centimeters, showed irregularity and small pocket-like diverticula. 
logic examination from above downwards, through the left upper colostomy opening, 
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did not show the presence of any obstruction. Three and one-half months from the 
time of the Devine colostomy, an Ochsner-DeBakey spur clamp was applied, and bowel 
continuity reestablished. One month later, the right colostomy wound closed spon- 
taneously, and a few weeks later the left colostomy opening was closed, after two 
cauterizations of the mucous membrane and granulation tissue. 

5. As a preliminary and permanent colostomy for resection of the left 
colon and rectum for ulcerative colitis. 

Case 5.—Female, married, aged 40, complained of diarrhea, and blood and mucus, 
ot two years duration; numerous bowel movements were accompanied by severe lower 
abdominal cramps. Barium enema revealed no evidence of organic obstruction. The 
proximal colon appeared somewhat atonic and distended, and there was luminal constric- 
tion with spasm in the distal colon and sigmoid. The descending colon and sigmoid 
appeared rigid and tubular, due to chronic inflammatory changes. During the course 
of the following year the patient developed multiple ischiorectal abscesses, with fistulae, 
and a destruction of the sphincter from continuous suppuration. 

Dr. Z. Bercovitz, of the New York Post-Graduate Hospital staff, was of the opinion 
that the rectal condition was part of a nonspecific ulcerative colitis and not lympho- 
granuloma venereum. An exploratory celiotomy was performed through a right upper 
rectus incision, and revealed a chronic inflammatory change of the rectosigmoid, descend- 
ing colon and rectum. At approximately the midpoint of the transverse colon, the large 
bowel appeared to be normal. A Devine colostomy was performed. 

Four specimens were taken from the rectum, about four inches above the anal 
margin, which showed acute and subacute inflammation, compatible with nonspecific 
ulcerative colitis. The patient was discharged, with a functioning Devine colostomy 
on the 26th day after operation, to continue irrigations of the left bowel and _ intra- 
luminal therapy at home. For 13 months following the Devine colostomy the patient’s 
general condition improved, the anemia disappeared, and there was a continuous gain 
in weight and well-being. However, the rectal and bowel condition, although markedly 
improved, was not satisfactory. Blood and pus were discharged intermittently from 
the rectum and the fistula. A very distressing rheumatoid condition intervened, in- 
volving fingers, wrist, shoulders and knees. After consultation with Dr. Z. Bercovitz, 
we came to the conclusion that nothing more was to be gained by continuing the 
treatment. A. complete resection of the left transverse colon, descending colon and 
sigmoid, combined with an abdomino-perineal resection, was carried out as a one-stage 
operation, through a left pararectus incision. 

The pathologic report was chronic ulcerative colitis, with stricture. The patient 
made a rapid recovery, and was discharged on the 30th day postoperative. The patient 
now has a right upper rectus, terminal colostomy, with good function. Incidentally, 
the rheumatism began to improve immediately, and later disappeared. 

The plan of utilizing the technic of the Devine colostomy in this case was 
based upon the patient still having an apparently normal right colon. With- 
out the Devine colostomy I do not believe the same result could have been 


accomplished. 
6. As a temporary colostomy to correct a fistula following anastomotic 


surgery on the left colon. 

Case 6.—Female, age 35, complained of intermittent abdominal pain of one year’s 
duration. Roentgenologic examination revealed an annular type of infiltrative lesion 
along the distal portion of the descending colon. A _ resection, with a lateral colo- 
sigmoidostomy and cecostomy, was performed, in another clinic, for adenocarcinoma of 
the descending colon. Seven days after the resection, stool began to appear through 
the abdominal wound. The cecostomy was not functioning. A catheter cecostomy has 
always seemed td me to be a very unsatisfactory operation. It does not “detour” the 
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stool, and in about one-half the cases in which it is employed it fails to work after 
a few days or at least functions imperfectly. A Devine colostomy was performed 
on the 14th day after the primary resection. Obviously, from the time of the Devine 
colostomy there was no further discharge of stool from the left lower abdominal wound. 
The patient was discharged from the hospital on the 45th day postoperative, with a 
fully functioning Devine colostomy and a healed cecostomy and resection wound. After 
two months at home, a barium enema revealed a fully functioning side-to-side anas- 
tomosis in the lower part of the descending colon and colostomy openings of the mid- 
The patient reentered the hospital, and Devine spur clamps were 
f 


transverse colon. 
applied, and fecal current through the left bowel reestablished. Later, the orifices « 
the Devine colostomy closed gradually, without any surgical procedures. Barium 


enema I4 months later revealed a side-to-side anastomosis of descending colon, with 


an adequate patent stoma. 
7. As a preliminary measure for cases complicated by intestinal, vesical 


or rectal fistulae. 

Case. 7.—Male, 30, entered an hospital elsewhere, complaining of bladder trouble. 
The clinical record notes “that upon cystoscopic examination there was, on the posterior 
wall and dome of the bladder, a large infiltrating tumor.” A biopsy specimen was 
obtained but reported “unsatisfactory for diagnosis.” A celiotomy, through a midline 
suprapubic incision, revealed “pelvic colon intimately adherent 
the bladder, incorporated with several loops of ileum. The entire mass was fixed 
Colostomy was performed, with the descending 
Gross Diagnosis: “Carcinoma of the rectum.” 


to posterior wall of 


to pelvis. No biopsy was taken. 
colon through a left iliac stab wound.” 

Four months later, the patient entered the New York Post-Graduate Hospital, 
presenting a left lower quadrant loop-colostomy, great emaciation, anemia, a large 
pelvic mass of extrarectal origin, and an infected bladder, with pus and red blood cells 
in the urine. He had been receiving three or four injections of morphine each day 
An exploratory celiotomy was indicated, as the previous diagnosis of carcinoma 


for pain. 
signs 


of the rectum could not be sustained in the absence of any direct symptoms or 
of rectal involvement. In view of the very unsatisfactory colostomy, and a known 
pelvic tumor, it was decided to establish a Devine colostomy, and explore the abdomen. 

Operation—The abdomen was opened through a right upper rectus incision, and 
all the viscera in the upper abdomen were found to be normal. <A _ simple loop- 
colostomy had been performed. Wedged in the pelvis was a mass, shaped very much 
like a large Idaho potato, fixed to the bladder, rectosigmoid, rectum and small in- 


A Devine colostomy was established to defunctionalize completely the left 


testine. 

colon and rectum. After the Devine colostomy we were greatly chagrined to find 
that very little stool came through the right Devine colostomy orifice, but that profuse 
liquid stool continued to pour forth from the sigmoidostomy. As no material could 


pass through the transverse colon after the Devine colostomy, it was apparent that 
there must be a fistulous communication via the tumor into the rectosigmoid below the 
Nine days later, after three transfusions, a celiotomy was performed 


sigmoidostomy. 
On opening the abdomen, the cecum was found 


through a lower midline incision. 
lodged in the pelvis, markedly hypervascularized, and covered with chronic granulation 
The mass was fused to the base of the bladder and to the upper portion of 


tissue. 
18 inches of terminal ileum 


the rectum within the rectovesical pouch. The last 
were one firm, agglutinated mass, attached to the cecum, bladder, and to the sigmoid 
below the colostomy opening. The picture was that of a typical inflammatory condi- 
tion, secondary to intestinal perforation or to a previous appendiceal abscess. 

The pelvic tumor was dissected free, cn masse, from the bladder, rectum and sig- 
moid, and delivered into the wound. It was found that the tumor consisted entirely 
of the products of a subacute inflammatory disease of the head of the cecum, appendix 
and terminal ileum. There was a fistulous communication between this small intestinal- 
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cecal mass and the rectum about midway between the sigmoidostomy wound and _ the 
anus. The terminal ileum and cecum were resected, and an end-on-side ileocolostomy 
performed, using Furniss’ clamps. Four sheets of rubber tissue were placed in the 
rectovesical pouch, and in the center of these was placed one strip of todoform gauze 
saturated with Cutler’s solution. The effect of the four sheets of rubber tissue was to 
exclude, completely, the pelvis from the upper abdomen. Into the peritoneal cavity 
above the pelvic rim was inserted five grams of sodium sulfathiazole. The abdomen 
was closed with Malin stainless steel wire. 

The patient had a stormy convalescence for the first ten days, but later gained 
seven pounds, and left the hospital 24 days after the resection, with a dry sigmoidostomy, 
clean bladder, and a good functioning Devine colostomy. 

Pathological Report: Regional ileitis, with multiple strictures and multiple sinus 
formation; and chronic lymphadenitis of the mesenteric lymph nodes. 

sy utilizing the technic of a Devine colostomy the surgeon can dis- 
regard—for an indefinite period—the entire left colon, sigmoid and rectum. 
The fistulous opening into the rectum below the sigmoidostomy will be allowed 
to heal naturally, and the surgeon can reserve for a later and safer time the 
closure of the sigmoidostomy. In Case 7, a series of serious errors in diag- 
nosis and treatment, plus grave bowel complications, were overcome by em- 
ploying a Devine colostomy as the pivotal point for surgical removal of 
the tumor. 

It should be stated that in the Devine colostomy certain technical details 
need emphasis. There is a rather marked tendency for the development of 
postoperative herniation at the side of the Devine colostomy. This may, in 
a measure, be obviated by making the Devine colostomy directly through 
the fibers of the rectus muscle. It is to be recalled that the fibers of the 
rectus muscle divaricate from the navel upward and outward to their in- 
sertion at the costal arches. This leaves an isosceles triangle with the base 
at the xiphoid cartilage and the apex at the navel, that is devoid of muscle 
fiber. By placing the second incisions of the Devine colostomy in the middle 
of the belly of the rectus muscle, and somewhat lower than described, this 
tendency for herniation is largely obviated. It is equally important that 
the loops of the Devine colostomy after emerging from the abdomen are 
intubed only through subcutaneous tissue before their exit on the skin. 
It is also equally important that in the ecrasement of the spur the Devine 
colostomy clamp be inserted well down, an’ I think it is also well to have 
the patient in somewhat of a Trendelenburg position in bed when the clamp 
is applied; the small intestines will, therefore, fall away from the double- 
barreled tubes, and the clamp can be inserted more deeply. It is also 
to be emphasized that the cutting-through of the spur should be adequate. 
It has been our custom, after the clamp is removed, to introduce the index 
finger of each hand through the respective right and left colostomy orifices 
and “iron-out” and divulse the new stoma. Furthermore, it has not been 
found necessary, in our limited number of cases, to do anything to close 
the orifices of the colostomy, after it has been decided to reconstitute colon 
continuity, except to cauterize the orifices. In from three to six weeks both 
the orifices will close. There is a tendency after the right orifice is closed 
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for it to break open and, occasionally, allow the escape of some gas. The 
patient is usually distressed to find this occurring, and a word of assurance 


that it will terminate in a short time usually allays his apprehension. 
CONCLUSIONS 


1. The Devine colostomy is a fundamental contribution to large bowel 
surgery. 
2. Attention is directed to the basic principles underlying this procedure, 


‘ 


namely, complete “defunctionalization and debacterialization” of the distal 

colon. 

3. In a series of cases in which it has been employed, it is evident that 
the range of application or indications for its employment may be widely 
extended. 

4. The Devine colostomy is technically without difficulty. It is safe and 
easily controlled, with reasonable care, and gives a continent anus. 

5. It may be employed as a preliminary or first-stage safety operation 
or continued as a permanent colostomy. 
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METABOLIC STUDIES IN PATIENTS WITH CANCER OF THE 
GASTRO-INTESTINAL TRACT 


VII—THE INFLUENCE OF GASTRIC SURGERY UPON THE 
CHEMICAL COMPOSITION OF THE LIVER* 
I. Arrer, M.D., G. T. Pack, M.D., anv C. P. Ruoaps, M.D. 
New York, N. Y. 
FROM MEMORIAL HOSPITAL, NEW YORK, N, Y. 

IN A PREVIOUS sTUDY,' the chemical composition of the livers of patients 
subjected to gastro-intestinal surgery was determined. The segments of liver 
removed for chemical analysis were obtained as soon as the peritoneal cavity 
was entered. In 13 patients submitted to gastric operations, additional 
hepatic tissue samples were obtained at the termination of the operative pro- 
cedures. The chemical analyses of these postoperative specimens, when com- 
pared with the analyses of the biopsies taken at the start of each operation, 
offer an opportunity to study the effects of the trauma incident to gastric 
surgery. The effects would include the influence of the anesthesia upon 
the chemical constituents of the liver. 

Intra-abdominal surgical trauma of this degree does alter the metabolism, 
as indicated by an outpouring of nitrogenous end-products of protein metab- 
olism during the immediate postoperative course.? Evidence of liver dys- 
function following surgery, determined by huppuric acid test, is noted.* 4 

A more exact understanding of the alterations of the hepatic constituents, 
therefore, may permit the preoperative, concurrent, and postoperative ap- 
plications of methods suitable to combat any deleterious changes in the liver. 

CrintcAL MATERIAL AND Metuops.—Of the 13 patients used in this 
study, eight had gastric cancer and five had non-neoplastic diseases of the 
stomach. The operative procedures were grouped into 11 subtotal gastrec- 
tomies, one total gastrectomy, and one gastro-enterostomy. In several 


patients an average of 250 grams of glucose was administered during the 
ten hours prior to operation. The effects of the glucose on the composition 


of the liver are described in a previous communication.'. The patients were 
given morphine sulphate gr. 1/6, scopolamine gr. 1/150, and nembutal gr. iil, 
from one to two hours before being taken to the operating room. A\ll patients 
were anesthetized with spinal anesthesia (pontocaine). The spinal anes- 
thesia was occasionally supplemented by inhalation or intravenous anesthesia 
(sodium pentothal) during the course of the operation. The anesthesia 
used in each instance is recorded in Table I. In every case, as soon as the 
operation was begun, intravenous fluids were administered, usually consisting 
of normal saline solution, whole blood, or both. The operating room was 
air-conditioned and maintained at a temperature of 78° F., and 50 per cent 
humidity. 

Technic of Biopsy—At the completion of the operative procedure, and 
before the peritoneum was sutured, the liver biopsy was obtained from the 
inferior border of the left lobe, usually to the right of the region from which 


* Aided by a grant from the National Cancer Institute. 
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Diagnosis 


Operation 


3. Adenoma malignum Subtotal 


(Grade II) 


of stomach 


3. Adenocarcinoma 


(Grade IV) 
of stomach 


>, Adenocarcinoma 


(Grade IV) 
of stomach 


;. Adenocarcinoma 


(Grade III) 
of stomach 


H. Adenocarcinoma 


(Grade II) 
of stomach 


. Carcinoma 


of stomach 


Carcinoma 
of stomach 


’, Adenocarcinoma 


(Grade IV) 
ot stomach 
. Gastric ulcer 
. Gastric polypi 


. Duodenal ulcer 


. Boeck’s sarcoid of 


stomach and liver 


Gastritis 


gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Total 
gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Gastro- 
enterostomy 


Subtotal 
gastrectomy 


Subtotal 
gastrectomy 


Fluid during Time 
Operation from the 
Normal Ist to 2nd 
Blood Saline Biopsy of 
Cc. Solution the Liver 


650 cc. 300 cc. 2 hours, 
30 mins. 


Anes- 
thesia 


Spinal 


500 4 hours, 


IS mins. 


Spinal+ 650 


ether 


‘ 
3 hours, 
30 mins. 


Spinal 700 600 


200 


1 hour, 


Spinal 
50 mins. 


3 hours, 


Spinal 
30 mins. 


6 hours, 


Spinal 
20 mins. 


3 hours, 


Spinal+ pe 
mins. 


ether 


3 hours, 


Spinal 
20 mins. 


4 hours, 
35 mins. 


Spinal+ 
ether 


2 hours, 
50 mins. 


Spinal+ 
N20 


1 hour, 
40 mins. 


3 hours 


Spinal+ 
ether 


Spinal 


Spinal+ 5 2 hours, 
pentothal 20 mins. 








TABLE | 


THE EFFECT OF GASTRIC SURGERY UPON THE CHEMICAL COMPOSITION OF THE LIVER 


Time 

om the Total Water Liver Chloride Chloride-Space Protein Gm. Albumin Gm. 
t to 2nd Per Cent M. Eq./Kg.* Per Cent Per Cent Per Cent 
opsy of Pre- Post- Differ- Pre- Post- Differ- Pre- Post- Differ- Pre- Post- Differ- Pre- Post- Differ- 
eLiver op. op. ence op. op. ence op. op. ence op. op. ence op. op. ence 
ours, 67.1 63.4 —3.7 37.6 39.3 + 1.7 34.97 36.56 + 1.59 14.7 14.0 —0.7 3.92 2.91 —1.01 


10 mins. 


Globulin Gm. 
Per Cent 
Post- Differ- 


Pre- 
op. 
10.80 11.11 +0.31 


op. 


ence 


9.08 +1.02 


8.52 —1.26 
11.79 —1.96 
12.0 —2.6 
7.63 —1.11 
11.45 0O 

10.08 —2.86 
8.44 —0.39 
8.70 —0.24 
9.88 —0.9 


ours, 73 74 +1. 20.5 30.8 +10.3 21.05 31.45 +10.40 15.10 16.80 +1.70 7.04 7.72 +0.68 8.06 
'5 mins. 

ours, 73.3 72.6 —O.7 23.9 25.6 +1.7 21.80 23.36 + 1.56 15.90 15.00 —0.90 6.12 7.48 +1.36 9.78 
O mins. 

our, 70.0 70.7 +0.7 30.8 23.9 — 6.9 28.64 22.23 — 6.41 17.90 16.75 —1.15 4.15 4.96 +0.81 13.75 
0 mins. 

re eae ee SF Rs E (SO.Re DOLE REPO occ s nein cavecs sane nee Certae saece 
0 mins. 

ours, 72.5 72.7 +0.2 42.1 29.0 —13.1 34.17 23.62 —10.55 16.2 17.0 +0.8 5.77 . 10.43 . 
0 mins. 

ours, 71.5 71.3 —0.2 30.8 29.1 — 1.7 29.89 28.24 — 1.65 17.80 16.60 —1.20 3.18 4.55 +1.37 14.6 
0 mins. 

ours, 69.5 69.7 +0.2 39.3 23.9 —15.4 33.10 20.13 —12.97 11.90 11.07 —0.83 3.16 3.44 +0.28 8.74 
QO mins. 

ED ices Tanck nese ee: pAsds Brace seavetrs ee arene 1 ee eR 6.70 
5 mins. 

ours, 69.0 70.2 +4+1.2 17.1 17.1 0 14.90 14.81 — 0.09 15.8 15.8 0; #437437 6 11.45 
0 mins. 

our, 70 a ee eee 5 in bees St ae eee 14.3 12.6 —1.7 1.46 2.54 +1.08 12.94 
) mins. 

urs 70.0 72.4 +2.4 35.8 22.2 —13.6 32.29 20.02 —12.27 13.1 14.1 41.0 4.22 6.35 +2.13 8.83 
urs, 71.5 73.0 +1.5 35.8 22.2 —13.6 31.96 19.82 —12.14 11.4 12.3 40.9 2.46 4.57 42.11 8.94 
) mins. 

re, 70.4 71.5 +1.1......... —6.15 23.19 24.99 — 5.30 14.65 14.80 —1.89 4.21 4.88 +0.88 10.42 


*The symbols M. Eq./Kg. represent mille-equivalents per kilogram of weight. 








Glycogen Gm. 


Per Cent 


Lipid Gm. Per Cent 
Pre- Post- Differ- Pre- Post- Differ- 


op. op. ence op. op. ence 
7. ear oen 24.0 26.9 + 2.9 
3.05 1.09 —1.96 11.4 7.28 — 4.12 
3.00 1.67 —1.33 5.37 8.33 + 2.96 
3.06 2.18 —0.88 15.2 12.5 — 2.7 
DEM: 3s Gkkéele eS ae 
BI iste. aie 6:9 °F.3. +62 
3.28 1.07 —2.21 14.8 17.7 + 2.9 
9.95 6.08 —3.87 6.09 9.60 + 3.51 
3.55 0.88 —2.67 9.70 27.0 +17.3 
7.00 3.35 —3.65 7.85 9.60 + 1.7 
6.20 4.87 —1.33 2.34 2.12 — 0.22 
5.55 4.80 —0.75 12.5 34.4 +21.9 
7.7 6.0 —1.7 6.30 4.50 — 1.80 
4.47 3.20 —2.04 10.21 19.92 + 1.79 
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the biopsy had been taken at the start of the operative procedure. Different 
portions of the liver have approximately the same chemical composition, 
according to Rourke and Stewart.® The liver biopsy was treated and analyzed 
by methods described in a previous publication.! 

INFLUENCE ON THE CHEMICAL COMPOSITION OF THE LIVER 

The essential data are presented in Table I. Analysis of the figures for 
each hepatic constituent reveals the following changes: 

WVater.—In most instances there was an increase in the total water con- 
tent of the liver during the operative procedure. A decrease in the water 
content was found in one patient and a questionable decrease in two others. 
The average increase in the total liver water during the operation was 1.1 
per cent. This is an interesting observation, since it has been demonstrated 
that during ‘an operative procedure there is a loss of fluid varying from 500 
to 2,000 cc.® The administration of an average of 1,200 cc. of fluid to 
patients during the course of the operation on the stomach is probably com- 
pensated for by the loss consequent to abdominal surgery. The fact that 
the operating rooms were air-conditioned may be one possible factor con- 
tributing toward the loss of a minimum quantity of fluid during the operation. 

Chloride-Space-—An accurate estimate of the chloride-space before and 
after operation is not feasible (the term “chloride-space”’ is used in this paper 
to apply to that portion of the liver which is extracellular, and which may 
be used to represent the extracellular water ).' The calculation ofthe chloride- 
space depends on the estimation of the plasma chloride.‘ During the operative 
procedures, however, the patients received normal saline solution intraven- 
ously, with a continuation during the immediate postoperative course. This 
factor prevents an accurate estimation of the serum chloride, which is neces- 
sary for calculating the chloride-space of the organ. 

However, a rough estimate of these values is possible. In five patients 
there was an increase in the chloride-space, but in seven there was a definite 
decrease. In several instances, the decreased chloride-space was associated 
with an increase of the total water in the liver. This indicates an increase 
in the water within the cell during the operation, in some instances at the 
expense of water in the extracellular position. Such figures demonstrate the 
marked variations in fluid exchange of the different patients subjected to 
surgery. It demonstrates that changes in hydration occur within the tissues 
during the operation and that a shift of the tissue water between the intra- 
amd extracellular compartments takes place. 

In some of the patients studied, there was an increase in liver lipid and 
decrease in glycogen during the operative procedures. Inasmuch, as glycogen 
is deposited with water, its loss from the liver would be associated with a 
loss of intracellular water.* Furthermore, lipid is deposited in the liver 
without water, and an increase in hepatic lipid would tend to dehydrate 
the liver cell.8 Thus, during an operation, in which there is a loss of 


glycogen and gain in lipid, one would expect a decrease in hepatic water. 
The observation that an increase in hepatic cell water occurs during some 


surgical procedures indicates that exchanges of cellular water may occur 
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independently of the hepatic glycogen, lipid and protein content. 


Glycogen.—The liver loses glycogen during operations on the stomach. 
Pre- and postoperative glycogen values were obtained in ten patients. An 


average loss of 2.04 Gm. per cent of glycogen occurred, with a range varying 
from 0.75 Gm. per cent to 3.87 Gm. per cent. The average preoperative 
hepatic glycogen value in the ten patients studiéd was 4.47 Gm. per cent. 
Thus an average loss of 45 per cent of the glycogen content of the liver 
occurred during the operation. In those instances where the patient had a 
low preoperative glycogen level, the loss frequently exceeded 50 per cent 
and in one case (T. B.) the loss equalled 75 per cent of the total preoperative 
glycogen content. There was no constant, significant correlation between 
the level of the hepatic glycogen and the quantity lost. 


The observation of MacIntyre, ef al.,” 


that no significant alterations of 
glycogen occur during operations, may possibly be explained in part by de- 
hydration, and a corresponding concentration of glycogen, as they do not 
present values for the hepatic water. In the series presented here, the 
slight increase in total water may cause some dilution, but on plotting the 
intracellular water alteration against the alteration in glycogen, no correlation 
is noted. This indicates that the glycogen loss is real and not a result of 
alterations in hydration. 

Lipid.—There is a significant fluctuation of the hepatic lipid during 
the usual time consumed in these major gastric operations. Case J. R. 
cannot be considered as absolutely typical of this group, because in this 
patient the liver contained lesions of Boeck’s sarcoid, and the pathologic 
involvement must have contributed somewhat to the chemical alterations. In 
the other 11 patients, in whom determinations were secured, there was an 
increase of hepatic lipid in seven, and a decrease in four instances. There 
was evidently no relationship between the initial hepatic lipid level and 
the loss or gain in hepatic lipid during the operation. No relationship was 
observed between the anesthesia employed and the postoperative lipid content 
of the liver, nor did the duration of the operation significantly alter the 
postoperative hepatic lipid content. When a gain of lipid was observed, the 
fact may be interpreted as representing an influx of fat to the liver under the 
stress of the major operative procedure. In those instances where a de- 


crease in the lipid content occurred, it may be the result of catabolism of 


the lipid for purposes of energy. 

Protein—tThe total protein in the livers of four patients increased during 
the operations; in one patient there was no alteration, and the protein 
content of the livers of six patients decreased during the operative procedures. 
The average gain in protein of the four patients was 1.1 Gm. per cent and 
the average loss in hepatic protein of the six patients was 1.1 Gm. per cent. 
No definite interpretations can be derived from these changes, except that 
they do show the rapid rate of exchange that hepatic proteins undergo, and 
demonstrate that they are engaged in active metabolic changes and are not 
inert structural units. 

Alterations in the “albumin” and “globulin” fractions of the liver proteins 
during the course of an operation yields the following information: In the 
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11 patients studied, an increase in the albumin fraction in the postoperative 
specimens occurred in eight instances, and a decrease occurred in two. In 
one case, no alteration was noted. The average change of all determinations 
was an increase of 0.88 Gm. per cent of albumin. The increased albumin 
was usually associated with a decrease in globulin content. In two patients, 
there was an increased hepatic globulin (average 0.66 Gm. per cent). In 
one patient, there was no alteration, and in seven patients, the decrease 
in hepatic globulin averaged 1.48 Gm. per cent. The over-all alteration of 
the hepatic globulin in the ten patients was a loss of 0.g Gm. per cent. 
These alterations might be interpreted as representing a change of the 
hepatic protein fractions during the period of operative stress. The physio- 
logic implication of this alteration is not apparent. 
CONCLUSIONS 

(1) In 11 patients studied, there was an average increase of one per 
cent hepatic water during the course of a subtotal gastrectomy. The 
intravenous administration of fluids during the operative procedures appar- 
ently compensates for any fluid lost during the operation. 

(2) A shift of fluid between the intra- and extracellular positions within 
the livers occurred during operative procedures on the stomach. 

(3) An average loss of 45 per cent of the hepatic glycogen occurred 
during the operation. 

(4) Total hepatic lipids increased during surgical intervention. T 
average increase was 1.97 Gm. per cent. 

(5) There was a fluctuation in the content of hepatic protein, with 
an increase in hepatic albumin and a decrease in hepatic globulin during 
the operation. The physiologic implication of the protein alteration is 
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CHOLECYSTECTOMY WITHOUT DRAINAGE 


Ratpeu B. Betrrman, M.D., anp Gemma M. LicuTensteIn, M.D. 


Curcaeo, IL. 


DRAINAGE OF THE LIVER BED is still employed as a routine procedure by 
most surgeons in the operation of cholecystectomy. 

Many years ago we were discussing the subject of drainage with Dr. 
Harry Richter, and were impressed with the results he had obtained in a 
series of cases in which the abdomen was closed without drainage. Further- 
more, we were mindful of the fact that any drainage material—a soft or hard 
rubber tube, a piece of penrose tubing, a strip of gauze, etc.,—might act as 
a foreign body, and thus interfere with the healing of the liver bed or the 
stump of the cystic duct and, therefore, from a theoretical point of view, at 
least, be a menace rather than a factor of safety. Also, about that time we 
were called in consultation to see a patient who had developed a bile peri- 
tonitis following cholecystectomy, where the surgeon, following the usual 
custom, had “drained”; and yet, at operation, we found many quarts of bile 
in the peritoneal cavity. All these facts made us decide to attempt closure 
without drainage. 

We, therefore, gradually abandoned drainage in carefully selected cases. 
Our operative technic remained the same—in brief, as follows: Right para- 
median or transverse incision; careful exploration of abdominal cavity; ex- 
posure of gallbladder ; exposure of cystic duct ; careful inspection and external 
examination of common duct in all cases; and choledochotomy, with internal 
examination of the duct when indicated (about 15 per cent of cases) * ; ligation 
of cystic duct with single catgut ligature; division of cystic duct; clamping, 
cutting and ligating cystic artery with single catgut ligature; removal of 
gallbladder from bottom up; suturing peritoneal flaps over gallbladder bed, 
only if this step is necessary to control oozing; and conventional closure of 
abdominal incision. 

As we had the opportunity of seeing more and more patients operated 
upon without any ill results from the omission of drainage we became more 
and more convinced of the advantages of not draining. We feel that the 
postoperative course is cleaner and smoother, and the morbidity less. As a 
direct result of these observations, we have adopted, more or less, the fol- 
lowing procedure: In uncomplicated cholecystectomy for chronic cholecystitis, 


* Our indications are: (1) Patient jaundiced at time of operation, or if attacks of 
jaundice; (2) common duct dilated; and (3) palpation of stones in common duct. Most 
cases of choledochotomy were drained. 
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with or without cholelithiasis—it is rare that we operate for cholecystitis 
without cholelithiasis—we omit drainage. If complications such as abscess 


formation, extremely dense adhesions which might contain residual infection, 


or oozing from the liver bed, are present then we either drain or not, depend- 
ing upon the individual aspects of the case. In acute cholecystitis, or wher- 
ever the common duct has been opened, we usually drain, although, here, 
too, we weigh the individual merits, and have, on occasions, omitted drain- 
age, with very satisfactory results. 

In order to inform ourselves of the correctness of our position, we have 
recently reviewed the last 500 gallbladder tract operations performed by one 
of us (R. B. B.). We found that 373 simple cholecystectomies were per- 
formed in nonacute cases in which the common duct was not opened. 

In this-series of 373 consecutive cholecystectomies, the abdomen was 
closed without drainage in 306 instances, and some type of drainage was 
employed in 67 cases- The mortality for the entire group of 373 cases was 
five or 1.3 per cent. The cause of death was postoperative pneumonia in 
one case, in two, the result of evisceration, in one, pulmonary embolism on 
the ninth day, and in one, the cause was unknown (a female, age 70, with a 
marked hypertension, who died with symptoms which led us to diagnose 
coronary occlusion). No postmortem was obtained in this case. These 
deaths all occurred in the nondrained cases, but none of these could be 
attributed to the omission of drainage. 

Serious postoperative complications occurred six times in the 306 un- 
drained cases, namely, four eviscerations and two postoperative pneumonias ; 
one of the pneumonias eviscerated, and later developed a subphrenic abscess. 
None of these patients died. (These cases of evisceration, as well as those 
two quoted in the mortality list, all occurred in one or the other of those 
groups of eviscerations which we noted [Bettman and Lichtenstein: Arch. 
of Surg., 32, 721, 1936] when we reviewed all the cases of evisceration 
which had occurred over a ten-year period, at Michael Reese Hospital. At 
that time, we could not explain either the cause of evisceration or the 
peculiar grouping of the cases, and, aghough much research work has since 
been devoted to the problem, we are still uncertain that any of the theories 
thus far advanced will explain all cases.) 

Serious nonfatal complications developed six times in the drained cases, 
or 8.g per cent—one instance of hemorrhage, three cases of subphrenic 
abscess, one pneumonia, with pleural effusion, and one of massive collapse 
of a lung. All of these patients, likewise, recovered. That a proportionately 
higher ratio of postoperative complications should develop in the drained 
cases, as compared to the undrained (8.9 to 1.9 per cent), is easily under- 
standable because drainage was resorted to in those operations in which 
pathologic conditions seen at operations made us decide to depart from our 
usual procedure of not draining. 

In no case in this series did a so-called “bile peritonitis” develop. During 
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this time we have seen in consultation three cases of bile peritonitis following 
simple cholecystectomy. In every case they had been drained. In two cases, 
little bile-colored fluid had escaped along the drain, and yet, at the second 
operation, the peritoneal cavity contained several quarts of bile. In one 
case the bile drainage had been profuse, but, in spite of this, a large amount 
of bile had found its way into the general peritoneal cavity and had pro- 
duced the symptoms. 

We were interested in the recent report of eight cases of bile peritonitis 
by Charles W. McLaughlin, Jr. (ANNALS oF SuRGERY, 113, No. 6, June, 
1941) before the Central Surgical Association, in which in the discussion he 
said: “In this series all of these cases, with one exception, were drained.” 

What happens to the bile-stained drainage, which is almost invariably 
seen in those cases in which a drainage tube is used? This is a question 
which we are frequently asked. We cannot answer this, other than to say 
that we think it does not occur in the absence of a drainage tube. We say 
this because of the smooth and uncomplicated convalescent period associated 
with our nondrained cases, and, also, because there was no bile-staining of 
the peritoneal fluid seen in the four cases that came to autopsy, or in the 
five cases of evisceration. 

SumMMARyY.—We are reporting a series of 373 consecutive cholecystec- 
tomies without choledochotomy performed by one of us, (R. B. B.), in 
which no drainage of the peritoneal cavity was employed in 306 cases, and 
some form of drain was introduced in 67 cases. There were five deaths in 


the entire series, or 1.3 per cent, but in none of these did the tact that no drain- 


age was used play a role. Among the undrained cases, six, or I.g per cent, 


had serious, but nonfatal, postoperative complications, but, again, none of 
these could be attributed to the omission of drainage. There were six 
cases, or 8.9 per cent, among the drained cases who had serious post- 
operative complications, but here, also, none could be attributed to the 
presence of the drain. The proportionately higher percentage of complica- 
tions in the drained group is readily explained on the basis of the pathology 
which caused us to drain. 


CONCLUSIONS 

We feel that, as a rule, it is perfectly safe, and on theoretical grounds 
probably desirable, to close the abdomen without drainage following simple 
cholecystectomy, in which choledochotomy has not been performed. 

This discussion does not include cases of acute cholecystitis, in which the 
omission of drainage may or may not be desirable. 

We have been pleased with the clean and easy convalescence in this group 
of patients. 

In short, we, ourselves, do not drain the peritoneal cavity following chole- 
cystectomy unless specially indicated. 
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SPONTANEOUS EXTERNAL BILIARY FISTULA 
L. M. Rankin, M.D., SHerman A. Ecer, M.D., 
AND 


Henry S. Bourtanp, M.D. 


rh 


Urrer Darsy, | 
THE OCCURRENCE Of spontaneous internal biliary fistula is very uncommon 
' only 60 cases had appeared in the 


and according to Borman and Rigler 
They further stated that gallstones 


roentgenologic literature up to 1937. 
have been vomited from the stomach, coughed up from the bronchial tree, 


Fic. 1.—Lipiodol injection of sinus tract. 


voided in the urine, and frequently passed by the rectum, but no mention 
was made of stones being passed externally through the abdominal wall. 
The extreme rarity of spontaneous external biliary fistula prompted the report 
of the following case: 

Case Report.—N. B., male, age 78, first appeared in the Surgical Dispensary of 
the Delaware County Hospital, August 20, 1940, and gave the following history. Ten 
years previously he had a typical gallstone colic, with severe pain, which recurred at 
irregular intervals for the following year, lasting two to three days each time. The 
next attack was in 1938, and was no different from the former attacks. In February, 
1940, a painless lump appeared just below the right costal margin, one inch lateral to 
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the. mammary line, which gradually increased in size, became more superficial and, 
August 8, 1940, ruptured spontaneously through the overlying skin. The discharge 
contained pus and several small gallstones but no bile. 

Examination August 30, 1940, revealed him to be well preserved for his age, 
weighing 150 lbs. When the dressing, that he had applied, was removed it was mode- 
rately stained with mucopurulent discharge and six small gallstones were found lying 
on the skin about the fistulous opening, which was six millimeters in diameter. 
There was no evidence of acute inflammation. After clearing the fistula of several 
additional stones with a small spoon probe, lipiodol was injected into the fistulous 
tract. A roentenogram taken immediately was reported by Dr. P. A. Bishop, roent- 
genologist, as follows: “The lipiodol collects in a cavity that has a size, shape and 
position consistent with a gallbladder. It is not completely filled and there are irregular 
filling defects in the upper end of the gallbladder due to nonopaque calculi. The cystic 
and common duct are filled with the radiopaque oil and a small amount passed into 
the duodenum.” (Fig. 1). Two days later an oral cholecystogram was reported as 
follows: “The gallbladder is not visualized. Opinion: Nonfunctioning gallbladder.” 

He was followed at regular intervals in the clinic until May, 1941, during which 
time the fistulous tract remained open, occasionally discharged a stone but no bile. 
There never was any evidence of acute inflammation, patient was never jaundiced and 
the stools were always of good color. Since this date we have been unable to contact 
the patient. Surgery was deferred because of his advanced age and the absence of 


obstructive symptoms. 


SUMMARY 


1. Spontaneous external biliary fistula is extremely rare and warrants the 


report of cases. 
2. An instance of spontaneous external biliary fistula is hereby reported. 
REFERENCE 
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CALCIFIED UNILOCULAR CYST OF THE SPLEEN 
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Or THE SPLENOMEGALIES those due to cysts and neoplasms constitute 
a curiously low percentage. Because the spleen acts somewhat as a blood 
filter it may at least be expected that secondary carcinoma would occur fre- 
quently.'. Such, however, is not the case. In a series of 40,000 surgical 
cases in the Boston City Hospital, reported? in 1940, there were only two 
instances of splenic neoplasms. That there is some special oncolytic sub- 
stance present in the spleen is an idea not supported by conclusive evidence.” 
Certainly, secondary tumors of the spleen are as frequent as those of the 
kidney.” In fact, 17,400 autopsies (Philadelphia General Hospital, reported® 
in 1927) revealed 93 neoplasms of the spleen, the greatest number of which 
were metastastic carcinomas from the breast. Even thus, it appears that 
the spleen is particularly antagonistic to tumor cells—an observation which 
has been variously explained on anatomic bases, such as the limited number 
of subcapsular lymphatics or the sharp angle of the splenic artery; and on 
physiologic bases, such as hostile splenic ferments or the pulsations of the 
spleen tending to prevent tumor cell lodgments. 

It has been suggested* that the etiology of a neoplasm must be considered 
as a separate problem for each organ of the body. This sugzestion is lent 
material weight by the fact that the spleen, although occupying an apparently 
vulnerable position, is so stubbornly resistant to tumor cell invasion and 
growth. 

From the foregoing, it may be inferred that neoplastic cysts of the spleen 
occur so infrequently that they may be considered medical curiosities. In- 
deed, up to January, 1941, only 108 nonparasitic cysts of the spleen had been 
reported.® Classification of these cysts on a pathogenetic basis, as proposed 
by Fowler,® would, at first glance, appear to simplify the problem of patho- 
logic diagnosis. But the cause, in many cases, cannot be determined from 
the terminal histologic picture of a cyst; and until further definite knowledge 
is available as to the exact etiologic factors concerned in the production 


of splenic cysts it may be advisable to cling to a morphologic classification 


as suggested by Sherwin, Brown and Liber.‘ This classification, a non- 
committal one, is as follows: 
(1) Large solitary cyst with hemorrhagic contents. This may be one of 
Fowler’s neoplastic, traumatic or degenerative cysts. 
(2) Large cyst with satellites. This may be neoplastic or infoliative in 


nature. 
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(3) Multiple small cysts—the usual type. 

(4) Polycystic spleen. 

secause we can find records of only one case of splenic cyst, diagnosed 
roentgenologically before operation,’ and another of a calcified unilocular 
cyst of the spleen,” we are reporting this case of large solitary calcified cyst 


of the spleen, suspected before surgery, and removed successfully, concomit- 


antly with an acutely inflamed appendix, which had colored the clinical 


picture to no small degree. 

Case Report.—J. F. W., white, male, age 41, awoke at 3:00 a.m., May I, 1942, 
with a generalized abdominal pain associated with slight nausea. Gaining no relief 
through drinking hot coffee, walking around, or attempting to defecate, he reported 
to the dispensary, where palliative treatment was without result. The patient was 
then sent 120 miles by automobile to the hospital and admitted to the Medical Service. 

Nothing in the patient’s history was apropos to his present complaints. He had 
never had a similar attack, and had had no operations or injuries. His bowel move- 
ments had been regular; and his appetite, as well as his general health, had been 
excellent. . 

Physical Examination—The patient was moderately obese, well-developed, with 
no visible evidence whatever of disease. There was slight rigidity of the abdominal 
muscles, pain upon deep palpation at McBurney’s point, and a rebound tenderness from 
the left to the right lower quadrant. Tympanites were moderate. A rather marked 
succussion sound was noted in the left lower quadrant which prompted a more 
thorough examination of this region. Because of the rather thick panniculus adiposis 
it was difficult to demonstrate definite abnormality in the 


and some muscle rigidity 
examination was sufficient 


left lower quadrant. However, percussion with digital 
to locate a mass whose upper border, if projected, would fall above the level of 
the crest of the ilium. Rectal examination was negative. Heart and lungs were 
normal. Blood pressure 125/85. Temperature 99° F. Pulse 8&2. Respirations 20. 
Laboratory Data—R. B. C. 6,000,000, hemoglobin 90%. W. B. C. 16,900, with 
90% polymorphonuclear leukocytes. Urinalysis negative; Kahn test negative. 
Preoperative Course—May 1, 19042: A diagnosis was made of acute appendicitis 
and the patient was transferred to the Surgical Service. Because of the ill-defined 
left abdominal mass and the question of differential diagnosis, it was decided to post- 
pone surgery until more definite data were available. 
May 2, 1942: The patient was apparently worse 
F. Tympanites became pronounced. <A 


than on the preceding day. 
Temperature ranged from 99.4° to 101.2 
revealed a cystic mass 14 cm. in diameter, with a 
the spinal column, extending inferiorly from 
four centi- 


roentgenogram of the abdomen 
partially calcified wall, to the left of 
the body of the third lumbar vertebra to the sacrum, and laterally to within 
meters of the crest of the left ilium. 

May 3, 1942: The condition of the patient was 
cysts of the male were considered differentially, including those of the spleen, mesentery, 
f the stomach, intestines and accessory 


much worse.  Intra-abdominal 


kidney and pancreas, along with cystic tumors 
sex organs. A diagnosis was made of pedunculated cystic tumor (possibly of the 


spleen) with torsion of its pedicle. And because the patient’s condition allowed no 


further temporization, surgical intervention was decided upon. 

Operation Under spinal anesthesia, the abdomen was opened through a midline 
incision, revealing a free, odorless fluid, rather viscid and brown in color. Plastic 
small intestine. The presenting surface of 


exudate covered some of the coils of the 
a dark blue. 


the tumor was of even contour, white, and the distant periphery was 
be pedunculated (without torsion), and 


Further exploration showed the tumor to 
the spleen. There were also 


that it was attached intimately to the lower pole of 
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many fine adhesions extending from the mass to all surrounding structures. In removing 
the tumor its pedicle was severed with but little bleeding, and the stump of the spleen 
was covered over with some of the loose tissue which surrounded the base of the 
pedicle. Examination of the region of the cecum disclosed an abscess lateral to the large 
bowel, and a gangrenous appendix, from the base of which fecaliths had been extruded 
and through which gas was escaping. Because of the immobility of the cecum and 
its extreme friability, the opening into it through the base of the appendix was not 
closed after the appendicectomy. Instead, a Penrose drain was inserted and led through 
an abdominal stab wound. Sulfathiazole powder was liberally dusted over the abdominal 
contents, and the operative incision was closed tightly, in layers. 

Postoperative Course.—Except for a dehiscence of the wound, which was repaired 
effectively in the fourth week postoperative, the convalescence was uneventful. The 
patient was discharged to full duty two months after his admission to the hospital. 

Pathologic Examination.—Gross: The specimen is an ovoid cystic mass, measuring 
13 x 12 x 9% cm., one pole of which presented the stump of a pedicle, measuring 
6 x 3 cm. At least one-half of the surface of the cyst is covered with a layer of 
splenic-appearing tissue, one centimeter thick. Incision into the thin portion of the wall 
reveals it to be about three millimeters in thickness, and is composed of three distinct 
layers, the middle one of which is much softer than the inner and outer layers. 
Portions of the cyst wall are definitely calcified and cannot be cut with a knife. 
The uncalcified areas of the wall are leathery. The cyst contents, approximately 
500 cc., have the color and consistency of cream-of-tomato soup. Fat globules float 
on the surface. It is odorless. Wiauith reflected light, through the walls of a test tube 
containing the material, innumerable white, refractile objects can be seen giving the 
fluid the appearance of crystalline sludge. The inner surface of the cyst appears much 
like an old arteriosclerotic aorta with its raised yellow patches and streaks, calcified 
plaques overlying soft pultaceous material, and ulcerations with ragged margins. An 
inner shelf nearly surrounds the cyst at its equator, producing the impression that there 
had previously been two cysts which had coalesced. 

Microscopically, sections through the thin portion of the wall show the three distinct 
layers of tissue, previously mentioned. The inner and outer layers are composed of 
hyalinized connective tissue. The inner layer is lined by a definite, highly refractile 
limiting membrane. The middle layer consists of essentially normal splenic tissue, 
continuous with the thick portion of spleen covering the rest of the cyst. The mal- 
pighian corpuscles, with their eccentric arteries, are small but distinctly developed. 
The trabeculae are normal in quantity; however, they are pressed obliquely, some 
nearly paralleling the inner lining of the cyst. The vessels have thickened walls, and 
there is an increase in the reticular connective tissue elements of the splenic pulp. 
Sinusoids are dilated and empty. Microscopic examination of the cyst fluid shows 
fat globules of varying sizes, degenerated red blood cells, and cholesterol crystals. 
Chemical analysis of this fluid reveals occult blood four plus, total fat 12.04 gm. per cent, 
and cholesterol 3.45 gm. per 100 cc. 

ComMMENT.—Because a layer of apparently normal splenic tissue sur- 
rounds the cyst, it cannot be considered that this lesion is the result of an 
old infarct, inasmuch as the spleen has no capsular circulation to keep alive 
any superficial layer in infarcted areas.'’ The calcification in the cyst wall, 
and the degenerative nature of the cyst contents, place the tumor in the 
category of an old process—probably an hematogenous one several years 
previously. That the cystic tumor represents a true neoplasm of the spleen 


cannot be proved by its terminal histologic appearance and present data re- 


garding splenic tumors. No stretch of the imagination is required, however, 
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to think of it as the result of an intrasplenic hemangioma, increasing pressure 
from which finally cut off its vascular supply. 

In passing, it may be stated that once again has been emphasized the 


danger of explaining rather clear-cut clinical symptoms with an incidental 
physical finding. A diagnosis of acute appendicitis probably precludes any 
delay in action caused by attempts to ascertain the nature of a second lesion, 


SUMMARY 
Because of the rarity of splenic cysts, this report is made on a large 
unilocular calcified cyst, suspected before surgery, and successfully removed 
without disturbing the uninvolved portion of the spleen. Review of avail- 
able literature’! would place this as the 155th case report of nonparasitic 
cysts of the spleen. 
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TRAUMATIC DIAPHRAGMATIC HERNIA: WITH COMPLETE 
TEARING OF THE MEDIASTINAL PLEURA 


REPORT OF A CASE 
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THE suBJEcT of diaphragmatic hernia, including discussions of symptoms, 
diagnosis, and operative approaches, has been ‘adequately described in the 
literature by Harrington, Schiffbauer, Truesdale’ and others. The case here- 
with reported is of particular interest because of the extensive injury to the 
diaphragm and also because the anterior mediastinal pleura was completely 
torn, so that the two hemithoraces communicated. 

Case Report.—The patient was a very strong and well-developed man, age 31. 
He was in an automobile accident in which two cars collided head on, traveling at a 
high rate of speed. He was unconscious following the accident until the next day; 
remaining in a hospital near the place where the accident occurred for three weeks, 
and was then moved to Denver. When first seen he was complaining of some difficulty 
in breathing and occasional cramping abdominal pains, suggestive of intestinal obstruc- 
tion. He also complained of pain in the left shoulder. 

On examination, there was dullness and absent breath sounds over the left chest as 


high as the fourth intercostal space posteriorly. There were also gurgling sounds to 


be heard over this area, which were suggestive of gas moving through the intestine. 
Roentgenologic examination following a barium meal showed the stomach and colon to 
be in the chest, extending as high as the third rib anteriorly (Fig. 1). 

A diagnosis of traumatic hernia of the left side of the diaphragm was made, and 
surgical intervention decided upon. On the day preceding the operation for repair of 
the diaphragm, the left phrenic nerve was crushed through an incision above the clavicle. 
The operation for repair of the hernia was undertaken under intratracheal anesthesia with 
cyclopropane. 

Operation.—The incision followed the seventh left intercostal space from the angle 
of the ribs to the costochondral junctions. The seventh and eighth ribs were divided at 
their angles to facilitate the exposure. On opening the pleura, the stomach, small intes- 
tine, colon, omentum and left lobe of the liver were found in the chest. There was no 
hernial sac. However, the most startling finding was a complete tear of the anterior 
mediastinal pleura, so that both sides of the chest were wide open and both lungs col- 
lapsed. Also, the pericardium was completely torn away from its diaphragmatic attach- 
ment (Fig. 2). Surprisingly enough, the anesthetist had no difficulty in controlling the 
patient’s breathing, even though there was complete bilateral pneumothorax. He did not 
find it necessary to use a great deal of positive pressure. The tear in the diaphragm was 
found to extend from a point about two inches to the left of the xiphoid process through 
the esophageal hiatus (Fig. 3). After replacing the abdominal viscera the esophageal 
hiatus was reconstructed and the diaphragm repaired with interrupted No. 5 silk mattress 
sutures. Additional No. 2 silk interrupted sutures were used along the edges of the torn 
diaphragm. No attempt was made to repair the mediastinal pleura. The incision in the 
chest wall was closed with pericostal sutures of No. 2 catgut and interrupted silk sutures. 
Before placing the last sutures, a catheter was introduced into the pleural cavity in 
order to withdraw the remaining air after inflating the lungs. No drainage was insti- 
tuted. An indirect transfusion of 500 cc. of citrated blood was administered, and the 
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patient placed in an oxygen tent. A stomach tube which had been introduced before the 
operation was started, was connected to a Wangensteen suction apparatus. 

The patient’s postoperative course was essentially uneventful. gAt no time was it 
necessary to remove fluid from the chest. The patient has returned to work. Subsequent 
examinations, and roentgenograms taken at intervals of three months (Fig. 4) and on 
year following the operation show no recurrence of the hernia. 

Discussion.—A case of extensive traumatic rupture of the diaphragm 


and mediastinal pleura following an automobile accident has been described 
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Fic. 3.—Drawing illustrating the condition of the diaphragm after replacing 
the herniated abdominal viscera 
Transpleural approach was used in repair of the diaphragm. The important 
point about this case is that both sides of the chest were wide open at the same 
time, with simultaneous collapse of both lungs during the operation. Contrary 
to common belief, the bilateral collapse was not fatal, and the patient had a 
very smooth anesthesia, which lasted for two hours. As a matter of fact, the 
anesthetist reported that very little positive pressure was necessary, and 
that the patient’s pulse and blood pressure were remarkably constant. There 
was less postoperative shock than is generally encountered following extensive 
intrathoracic operations. 
CONCLUSIONS 


There are several interesting conclusions to be drawn from this case. In 
the first place, the decision to defer the operation until the patient was com- 


pletely over the shock of the accident seemed to be wise. However, since 


the patient was showing evidence of transient intestinal obstruction it would 
not have been wise to postpone the operation any longer. The case also 
illustrates the fact that if intratracheal anesthesia is used it is possible to 
operate with both sides of the chest open simultaneously, and with both lungs 
collapsed, without causing undue respiratory embarrassment or an unusual 
degree of shock. There were two other practical points that are worth men- 
tioning. The first is that the decision to crush the phrenic nerve on the pre- 
vious day was correct, because having the diaphragm paralyzed made it much 
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easier to replace the abdominal viscera. Had the nerve not been crushed on 
the previous day it would have been difficult to have crushed the nerve in 
its course along the pericardium until after the viscera had been replaced. The 


final point to mention is that the chest was closed without drainage and, 


Fic. 4.—Roentgenogram taken three months after the operation. 
Healed fractured ribs are shown, also the high position of the 


paralyzed left diaphragm. There is no evidence of recurrence of the 
hernia. 


while a small amount of fluid formed, no infection was present, and the fluid 


absorbed spontaneously. No postoperative aspirations were necessary. 
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TRAUMATIC ARTERIOVENOUS FISTULA 
REPORT OF AN UNUSUAL CASE 
CoLoNEL G. V. Emerson, M. C., U. S. Army, 


AND 


Masor Wm. W. Nicuort, M. C., U. S. Army 


San Francisco, CAtir. 


ARTERIOVENOUS FISTULAE, wherever their location may be, always present 
a challenge to the surgeon as to when to intervene and what procedure to 
adopt and, finally, how well he can carry out the procedure he deems most 
likely to afford a favorable end-result in each particular instance. 

Present-day literature deals fully with the mechanics of production of the 
abnormal communication between the arteries and vein, as well as describing 
at great length, the pathologic physiology and surgical procedures in such 
abnormal communications. 

In reporting the appended case, it is not the intention of the authors to 


present any new theories as to the physical, pathologic, physiologic, or surgical 


aspects of the subject, but merely to report a case somewhat out of the 
ordinary, which was treated, with a favorable end-result. 

Case Report.—J.C.D., white, male, age 23, was admitted to Letterman General 
Hospital, July 25, 1941, with a chief complaint of a thrill and buzzing sensation in his 
left upper extremity just proximal to the elbow, with each heart beat. Patient stated that 
approximately eight months prior to admission, while working as a meat-cutter, he 
accidentally stabbed himself on the medial aspect of the left arm just above the elbow. At 
the time of the injury blood spurted out as though an artery had been severed. He was 
treated by a physician shortly after the accident occurred. The bleeding stopped following 
application of a compression-type bandage, and the wound healed without infection. 
About one month after the accident occurred he noted, one night, while lying on his left 
arm, a loud noise occurring simultaneously with each heart beat, and on palpating the 
area just proximal to the elbow, he could feel a buzzing or thrill. Patient stated that he 
had no difficulty at any time because of this condition; that he had not noticed any 
apparent weakness of the left arm, nor had he noticed any evidence of cyanosis or dila- 
tation of the superficial blood vessels. On further questioning, he did admit some 
shortness of breath on unusual exertion, which, to him, seemed slightly more than he had 
usually experienced under similar circumstances prior to the injury. 

Physical examination was essentially negative, except for a scar, approximately 
three centimeters long, on the medial surface of the left upper extremity, approximately 
four centimeters above the elbow. Palpation of this area revealed a sharp systolic thrill, 
and auscultation elicited a marked bruit, starting in systole and continuing throughout 
diastole. Blood pressure was 118/65, and was the same in both arms. There was no 
evidence of venous dilatation distal to the elbow. A diagnosis of an arteriovenous fistula 
was made, July 31, 1941. 

Operation—Under nitrous oxide-ether anesthesia, a six-centimeter incision was made 
over the brachial artery of the left upper extremity, extending proximally from a point 
two centimeters above the medial condyle of the humerus. The superficial veins of the 
anterior surface of the arm were dissected free, and retracted medially and laterally, 
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as need be. Immediately beneath this, in the region of the brachial artery, a sharp 
thrill, originating with the systolic phase of the heart beat, could be felt. By meticulous 


sharp dissection, a double arteriovenous fistula was isolated (Fig. 1). These had occur- 


red between the venae comites and the brachial artery, forming a double “H”. The 
median nerve was retracted medially and the arteries and venous fistula were ligated 
with No. 1 chromic catgut, and then cut. The defects in the brachial artery, both on the 


























Fic. 1.—Drawing showing the anatomic relations of the double arterio 
venous fistula. Insert: Showing the technic of separation and method of 
suture, 


medial and lateral surfaces, were then repaired by suturing with fine silk (Fig. 1). 
Following this procedure it was noted that the thrill had stopped. Hemostasis was ob- 
tained, and the subcutaneous tissues were approximated with a continuous interlocking 
dermal suture. The arm was put up in extension, with a posterior splint. 

The postoperative convalescence was uneventful up to August 25, 1941, at which time 
he developed an acute upper respiratory infection, which later developed into a mild 
bronchial pneumonia. This was treated with sulfathiazole, and he became afebrile after 
three days. On September 5, 1941, sulfathiazole was discontinued, and he was able to 
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be up and about the ward. Examination at this time revealed the wound to be entirely 
healed, pulse good at the wrist, with no evidence of venous congestion, nor was there 
any evidence of the thrill or bruit originally heard in the region of the elbow prior to 


surgery. 
The patient has fully recovered from the original condition and is to be returned to 
his duties as a soldier in the near future. 





HEMANGIOMA OF THE ILEUM 
FREDERICK CHRISTOPHER, M.D. 


Evanston, IL. 


As HEMANGIOMA of the intestinal tract which comes to clinical recogni- 
tion is extremely uncommon, it would seem desirable that every case en- 
countered be reported in order to amplify our knowledge of this subject. 
In 1936, Kaijser' reviewed the literature and found reports of only 74 
verified cases of hemangioma of this type. These he classified into five 
groups. Since then at least 11 additional cases have been reported. 

The case described by Pierose? is particularly instructive. The patient 
had had symptoms for 15 years, and it was only after much study and at 


Gross appearance of hemangioma of the ileum. 


the third celiotomy that a correct diagnosis was made and the lesion resected, 
with recovery of the patient. It is well to emphasize Pierose’ statement 
that “when a patient experiences repeated attacks of melena which cannot 
be explained by a thorough study of the history, physical manifestations 
and laboratory examinations, the possibility of hemangioma of the gastro- 
intestinal tract should always be considered.” Another interesting case, 
that of a boy, age 12, was recently reported by White.* In this case severe 
hemorrhage from the rectum had suggested the diagnosis of a bleeding ulcer 
of a Meckel’s diverticulum. At operation, the “last six inches of the ileum 


and ileocecal junction were much thickened and infiltrated by masses of 


tortuous, engorged blood vessels.’’ The patient recovered after resection 
of the terminal ileum and cecum. 
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Recently I operated upon a patient with hemangioma of the ileum, th 
data in this case being as follows: 

Case Report—B. S., female, age 26, was admitted to the Evanston Hospital 
April 30, 1941, because of recent attacks of faintness and breathlessness. The history 
was otherwise negative. There had been no tarry stools. With the patient recumbent, 
the blood pressure in the right arm was 80/52; in-the left arm it was 110/70. A 
loud systolic murmur was noted. On May 1 the blood count showed: Hb. 42.2 per 
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Fic. 2.—Microscopic appearance of hemangioma of the ileum showing the 
point from which the hemorrhage occurred. 


cent; R.B.C. 2,160,000; W.B.C. 10,250. On May 3 the count showed Hb. 35.7 per 
cent; R.B.C. 1,830,000; W.B.C. 11,900. Blood cultures and urinanalysis gave negative 
results. The stools showed 4-plus blood, gross and occult, on four examinations. 
No blood was found in the stomach. contents. An electrocardiogram was normal. 
Four blood transfusions were administered, and on May 23 the blood count showed 
Hb. 68.1 per cent, and R.B.C. 3,620,000. The patient was discharged on that day, 
with a diagnosis of gastro-intestinal hemorrhage of undetermined origin, possibly 
due to a Meckel’s diverticulum. She was to follow an ulcer diet. 
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On June 9 the patient was readmitted. The blood count showed Hb. 81.1 per 
cent; R.B.C. 4,150,000; W.B.C. 7,850. Roentgenologic examination of the gastro- 
intestinal tract revealed no abnormality, and the patient was discharged on June 11. 
She was readmitted on June 22, with complaints of fatigue and dizziness. Blood 
was found in the stool. The red blood cell count and the hemoglobin value declined 
steadily and on June 28 were 26.0 per cent and 1,410,000, respectively. Transfusions 
were administered on June 22 and July 2, 5 and 7. On July 7 the hemoglobin value 
was 389 per cent, and the red blood cell count was_ 1,830,000. 

Operation.—July 8, 1941: The abdomen was opened through a long right rectus 
incision. No Meckel’s diverticulum was found. As far as could be ascertained by 
palpation and inspection, the stomach, duodenum and large and small bowel were 
normal, save for a lesion about the junction of the jejunum and ileum. At this 
point, on both sides of the intestine at the mesenteric border, there was a strikingly 
bright red coloration. This area was irregular in contour and slightly granular, with 
a smooth serosa. On one side of the bowel the lesion measured about I x 2 inches, 
and on the other side about 1% x I inches. Opposite it were several small, shotty 
nodes in the mesentery. Four inches of the small bowel was resected, and an end- 
to-end anastomosis was established. The patient had an uneventful convalescence, and 
left the hospital on July 24. Two months later she was able to ride horseback. 

Pathologic Examination.—Gross: Dr. E. L. Benjamin. The resected segment of 


cm. long and 5 cm. in circumference. The serosal surface presents a 


the ileum is 
triangular, dark red, slightly granular area. Its base, 1.5 cm. long, arises from the 
mesenteric border. It is 2 cm. long, and its hypotenuse measures 21 Mm. A similar 
lesion, although slightly smaller, arises from the mesenteric border on the opposite 
surface of the bowel. The opened bowel displays a roughly round, dark red area, 
corresponding to the position of the mesentery involved in the above-mentioned lesion. 
The mucosal lesion measures 21 by 20 Mm. Its borders are slightly irregular, and, 
except for a slightly eccentrically placed, soft, gray area, 3 cm. in diameter and 1 Mm. 
high, the mucosa is normal (Fig. 1). Wicroscopic Diagnosis: Congenital hemangioma 


of the ileum, with secondary ulceration and hemorrhage (Fig. 2). 
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MALIGNANT TERATOMA OF THE ARM 
CASE REPORT 


C. J. Curisty, M.D. 


Burrato, N. Y. 


FROM THE STATE INSTITUTE FOR THE STUDY OF MALIGNANT DISEASES, BURTON T. SIMPSON, M.D., DIRECTOR, 
BUFFALO, N. Y. 


THE FOLLOWING CASE is presented to illustrate some of the difficulties 
which face the physician in making a correct diagnosis. Presence of a malig- 


nant teratoma in this case was not suspected, and diagnosis of a rare 
disease, one must assume, is often merely a question of thinking of it as a 
possibility. 


Case Report.—The patient, white, male, age 49, was admitted to the State Institute 
for the Study of Malignant Diseases, July 3, 1940, complaining of a tumor mass of the 
left arm. He stated that about 25 years ago he noticed a small lump on his left upper 
arm. It had increased in size gradually until about one and one-half, years ago, when it 
began to grow very rapidly. At the time of his admission it was as large as a medium- 
sized orange, felt somewhat hard, and had a dark purplish hue. About 20 days previously 
it broke on the surface, and there was a slight bloody discharge. Six days ago it broke 
again, and there was some pus and bloody drainage. During the past five or six days 
there has been some muscle pain but no other distressing symptoms. 

Physical Examination—This was essentially negative except for the tumor mass, 
which involved the left arm just above the elbow. It was located on the dorsal surface 
and about the insertion of the deltoid muscle, somewhat oval in outline, and measured 
about 14 cm. in diameter. It was partially ulcerated on the surface and held to subcu- 
taneous tissues by a narrow pedicle. It was freely movable and of semifirm consistency, 
with the superficial veins markedly dilated. The laboratory and roentgenologic findings 
were negative. Provisional Diagnoses: Lipoma, fibrolipoma or sarcoma. 

Operation.—Under 0.5 per cent novocain anesthesia, an elliptical incision was made. 
The skin flaps were undermined to some extent down to the deep fascia, which was 
involved, but the muscular layer was free of any involvement. The tumor was well 
encapsulated but it had perforated through the capsule and had undergone partial central 
and surface necrosis. Small areas of cystic degeneration were also present. The tumor 
was removed in toto, and the skin approximated by three retaining linen sutures and 
skin clips. A small gauze drain was inserted. 

Pathologic Examination—Dr. A. A. Thibaudeau: Section of tumor from the left 
arm shows a growth composed largely of small round and spindle cells disposed about 
blood vessels. In these areas the histologic picture is that of a tumor arising from meso- 
blastic cells. Due to the characteristic disposition of the cells about b!ood vessels and 
their general histologic characteristics, the picture in these areas is that of an endothe- 
lioma. However, in some areas, islands of squamous epithelium of anaplastic type with 
marked variation in size, shape, and staining quality of cells, and with some pearl 
formation are found in the areas above described (Figs. 1 and 2). This squamous epi- 
thelium lies deep below the skin surface and has evidently no connection with it. Large 
areas of fibrosis and necrosis are seen about the edges of the growth. Pathologic Diag- 
nosis: Malignant teratoma. 

Postoperative Course—The patient’s recovery, postoperatively, was uneventful, and 
he was discharged on the day of operation, to return to the Out-Patient Clinic for 


948 








Volume 116 MALIGNANT TERATOMA OF ARM 


Number 6 


additional care and dressings. The wound healed completely in 12 days. A course of high 
voltage roentgenotherapy was given over the affected area of the arm within two weeks 
after operation, because of the pathologic report of malignant teratoma. Two fields were 
chosen, one anterior and the other posterior, and daily doses, to a total of 3,564 r. to 
each field, were given. This patient is well today with no recurrence, and has resumed 
his former occupation. 


Fic. 1.—Showing cells of the mesoblastic Fic. 2.—Showing masses of cells of meso- 
layer, together with masses of cells of epidermal blastic origin, arranged about blood vessels. 


origin. 


ComMENT.—Malignant teratoma is probably not a rare occurrence, but 


malignant teratoma of the upper extremity must be regarded as unusual. The 
cause of malignant teratoma is not definitely settled. 

This case furnishes a striking demonstration of the value of the histologic 
examination of any new growth removed at operation. By this diagnostic 
procedure a correct diagnosis was made and the proper postoperative roent- 
genotherapy was administered. 






























CLAVICLE FRACTURE TREATED WITH SKELETAL TRACTION 


Ross SuTHERLAND, M.D., 


Los ANGELEs, CALIF. 
AND 


M. Joun Rowe, Jr., M.D. 


Lone Breacn, Catir. 


FROM THE TICHENOR ORTHOPEDIC CLINIC, LONG BEACH, CALIF. 





CLAVICLE FRACTURES are not usually considered serious because of their 
facility in healing despite the inaccuracy of reduction. Many forms of treat- 
ment have been employed, no one of which has been satisfactory from all 
considerations—comfort, accurate reduction, early healing, and final cosmetic 


a 
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Fic. 1.—Skeletal traction to outer end of clavicle. 







result. With the usuai inaccurate replacement of the fracture fragments, 
healing is attended by a large mass of unsightly callus. Also, in the few 
cases where open reduction is undertaken, the scar must, necessarily, be ; 
placed in an exposed position. 

The suitability of using skeletal traction, with a small wire through the 
outer end of the clavicle, to obtain reduction, union, and good cosmetic 
result was obtained in the cases herewith, reported: 

Case 1.—In this instance a small incision for placement of the wire was made, 


under general anesthesia. A clevis was applied, with five pounds traction, to a floor 
frame, and the patient was placed supine in a standard hospital bed, with the head of it 
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Fic. 2. 


Fic. 3. 
Fic. 2.—Original roentgenogram of clavicle with overlapping of fragments. 


Fic. 3.—Roentgenogram three weeks after fracture, showing reduction and 
callus formation. 
slightly elevated (Fig. 1). After 24 hours the fracture had become reduced and slightly 
overpulled (Figs. 2 and 3), so the weight was decreased to three pounds. Three weeks 
after the fracture, callus was apparent both clinically and roentgenographically. 

Case 2.—The patient, a female, age 12, had previously sustained a fracture of the 
clavicle, which was treated by figure-of-eight bandage; three weeks later, she fell and 
caused a refracture through the callus, with overlap of the fragments. This was treated, 
similarly to Case 1, by skeletal traction, with satisfactory reduction. 

The convalescence was much more comfortable, and uneventful, than by any other 
method of treatment previously employed, and a functionally and cosmetically satisfactory 
end-result was obtained. 
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THE SO-CALLED “COMMON ILIAC VEIN” OF THE RABBIT 


Detit THEODORE LuNpbDauist, M.D. 


Pato Atro, Catir. 


FOURTEEN YEARS AGO, after doing a short series of experiments on rabbits, 
ligating the common iliac artery, with and without its accompanying vein, 
I decided not to submit the work for publication, because it seemed that 
the anatomic relations were such that the results could not be carried over 
to the human. In short, reference to published anatomies of the rabbit,» * 7 
confirmed by my observations in vivo, at autopsy, and after stereoroent- 
genography of the venous system following injection with Hill’s mass® (which 
was facilitated by first perfusing the arteriovenous system with “normal” 
saline made with tap water) all led to the conclusion that the rabbit has no 
bilateral common iliac vein. It has a “trifurcation” of the vena cava inferior 
made up of a single common internal iliac and the right and left external 
iliacs. The common internal iliac.vein is formed by the junction of the right 
and left internal iliacs. 

Therefore, those who have reported ligating the common iliac vein of 
the rabbit have doubtless ligated only the external iliac. Recent reference 
to the literature has shown that this mistake is still extant, hence the per- 
petration of this report to end the perpetuation of an error, and to erect a 
sign: “Blind Alley.” 

The late Dr. Emmett Rixford called to my attention one of the earliest 
pieces of work done by Cooper* on experimental ligation of arteries with and 
without the accompanying veins, also reporting an operative case, where 
the surgeon was compelled to ligate the vein, as well as the artery (external 
iliac) and was surprised at the results. His experiments were on dogs. He 
referred to a surgical hope of successful gradual retroperitoneal occlusion of 
the aorta. 

Whether the anatomy of the sympathetic nervous system of the rabbit 
is different from the human is a question that might be investigated in 
connection with the various results reported. In fact, whether the opera- 
tions of venous and arterial ligations accomplish part of their effects through 
the sympathetic nerves affected by the ligations might well be asked. 

The unsuitability of the rabbit for work involving temperature readings 
unless an average for each one is established is attested by Scott and Simon.® , 
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A NEUROSURGICAL HEAD-REST 
Rospert GortscHa.k, M.D., 





AND 
GERARD BusCHENHENKE 
FROM THE DEPARTMENT OF NEUROSURGERY, ALBANY HOSPITAL AND MEDICAL COLLEGE, 
UNION UNIVERSITY, ALBANY, N. Y. 
A HEAD-REstT for supratentorial craniotomies, as satisfactory as the Adson 
frame in cerebellar approaches, has been a problem for which we offer the 
following simple, stable device as a solution: : 








ee 


Fic. 1.—The head-rest attached to the cerebellar frame. 


The head-rest of a regular Adson cerebellar frame is removed and the 
following apparatus is attached to the frame: A. Is the unpadded head- 
support which extends from just beyond the occipital region along the side 
of the head and face. It can be seen that the frontal, temporal, parietal and 
part of the occipital regions are readily accessible. By changing the padding 7 
it is a simple matter to fit it to different size heads. The view of the ° 
head in the vertical position would lead one to believe that the head might 
easily slide out of the support. The drapings, the weight of the head, and 
the fact that the surgeon is working from the opposite side prevents any 
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Fic. 2.—Head in the oblique position. (The anesthetist’s frame is attached to the table.) 








Fic. 3.—The head in the vertical Fic. 4.—The head in the lateral Fic. 5.—The head in the lateral 
position. position, right side up. position, left side up. 
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possibility of this occurring. B. Is an adjustable device used to hold the 
head-support at any angle from a lateral to a vertical position. If the 
surgeon desires the angle of the head to be changed during the operation, 
this can be done readily by the anesthetist. When C is loosened the head- 
rest can be turned for either a right or left approach. D. Is a screw that 
allows the head-rest to be raised or lowered. At D this apparatus is to be 
inserted in place of the ordinary cerebellar rest. 

The frame, beneath which the anesthetist sits, is supported by a bar 
“which can be readily attached to the operating table. It gives sufficient 
room for the anesthetist to watch the patient without interfering with the 
operator or assistants. 

We have been using this apparatus for supratentorial craniotomies for the 
past few months with satisfactory results. 















AN EXPANSION REAMER 
SAMUEL KLEINBERG, M.D. 
New York, N. Y. 


THE PREPARATION of the acetabulum in performing an arthroplasty of the 
hip joint is a major feature of the operation. In any type of ankylosis of the 
hip, and especially in the bony variety, a variable degree of reaming of the 
acetabulum is required to obtain a roomy and adequate socket for the newly 
constructed femoral head. Chisels of various sizes and shapes are used to 
break up the ankylosis and to enucleate enough bone from the. side of the 
pelvis to establish a depression which is the beginning of an acetabulum. One 
then proceeds to deepen and shape the acetabulum and to obtain a com- 
paratively smooth articulating surface by means of a reamer. The Doyen 
reamer is the most popular instrument for this purpose, and it is indeed very 
useful, but in its frequent use I have found three faults: First, the Doyen 
reamer creates a cavity of a given size, and it is usually necessary to use three 
reamers of increasing size to obtain a large enough acetabulum. The large 
reamer cannot be used at once because the depression made in the pelvis by 
the chisels is not big enough to admit it. Hence, three different instruments 
have to be inserted into the wound. Second, the cutting edges of the Doyen 
reamer are not very strong and are so placed that only a very small quantity 
of bone is removed in one revolution, therefore, the surgeon has to expend a 
great deal of energy in taking out an adequate amount of bone, especially if 
it is sclerosed, from the sides of the acetabulum. Third, the reamer is oper- 
ated by turning its distal bulbous end; this is often very difficult because the 
moisture of the wound makes the instrument slippery, and, despite the fact 
that one uses gauze, a laparotomy pad or a towel to grip the instrument, it 
can be rotated only by the use of much force. 

The above experiences and considerations led me to devise an expansion 
bone reamer based on the principle of the expansion bit used in carpentry. 
The cutting edges of my instrument are very strong and are easily and 
gradually separated, while the instrument remains in the wound, permitting 
the surgeon to enlarge the new acetabulum to the required size. In addition, 
a handle attached to the distal part of the reamer facilitates its operation and 
avoids the necessity of the use of much force. 

The instrument (Fig. 1) is all metal, and can be sterilized by boiling. It 
consists of three curved, strong knives (Fig. 2) of surgical steel, mounted 
through joints (Fig. 3) on a steel rod, which lies inside of a fenestrated 
cylinder of seamless steel tubing and projects beyond the cylinder by a 
threaded extremity, on to which fits a controlling knurled knob (Fig. 5 B). 
The knurled knob is used to change and regulate the relative position of the 
rod in the cylindrical housing, and thus separate or approximate the knives 
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Fic. 1. Pic. 4: 

Fic. 1.—Showing the assembled instrument with the blades closed. The diameter of the surface 
which the blades cut in this position is 14% inches. The fenestrations in the cylindrical case not only 
lighten the weight of the instrument but permit thorough cleansing. 

Fic. 2.—Showing the three cutting blades, the guide-ring and pins, and the rod with the expansion 
head at one end and the thread at the other end. 

1G. 3.—An enlarged view of the blades and expansion head on the rod. (a) Knives. (b) Guide- 
ring. (c) Expansion head. (d) Rod. 

Fic. 4.—Assembled instrument with knives open to diameter of 214 inches. 





Fic. s5.—Instrument taken apart. (A) Cylinder. (B) Knurled knob. (C) Rod 
with blades. (D) Handle. (E) Small ring to cap upper part of cylinder, allowing 
rod to pass through it. (F) Eight screws to secure the various parts to the cylinder. 
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on AN EXPANSION REAMER 


Number 6 
projecting beyond the opposite end of the cylinder. To the cylindrical case 
is attached a fairly large handle of duraluminum (hence, very light in weight) 
by which the instrument may be easily rotated. The blades when closed 
(Fig. 1) have a diameter of 15% inches, and when open (Fig. 4), a diameter 
of 2% inches, thus giving one an adequate range for the construction of any 
adult acetabulum. The weight of this reamer is only 1%4 pounds. The 
cylindrical case, the rod and the blades are made of steel, but the handle, the 
guide-ring and the knurled knob are of duraluminum. 

The expansion reamer described was designed in the brace shop of the 
Hospital for Joint Diseases, with the kind and enthusiastic assistance of 
Mr. Jack Schwartz and Mr. Gaston Heitz, to both of whom I am very deeply 


indebted. I have used the instrument and find it to have the following ad- 


vantages : 

(1) It is light in weight, but strong. 

(2) An acetabulum may be reamed out to the desired size by extending 
the cutting surfaces of the knives, without removing the instrument from the 


wound. 
(3) By means of the large handle, rotation of the reamer can be per- 


formed with but slight effort. 
(4) The position of the cutting blades, and hence the size of the new 


acetabulum, is easily regulated by the knurled knob. 
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BOOK REVIEW 


Cuina’s HeAttH Prostems. By Szeming Sze, M.A., M.B. B.Ch. (Cantab.), 
New York City: China Institute in America, Inc. 1942. 

A REMARKABLE MONOGRAPH by Szeming Sze on China’s Health Problems has 
had its first printing in July of this year by the China Institute in America, which 
deserves a careful reading by Americans at this time. 

That there is a problem is evidenced by his statements that there is at the present 
time a morbidity of sixteen millions a day, and a mortality of ten millions a year, 
of which, it is conceded, four millions are unnecessary. 

To meet this responsibility, available medical facilities are meager and the dis- 
tribution of them uneven. In the whole country there are but ten thousand doctors 
and thirty-eight thousand hospital beds. Based upon American standards, and with 
the same morbidity, China should have two hundred and sixty thousand physicians 
and two million hospital beds. But this again should be doubled, as the incidence of 
disease in China is more than twice that of the United States. 

To meet this stupendous problem he suggests State Medicine as the only answer 
for the 85 per cent of the population who live in the rural districts. He accepts the 
plan which has been in operation in Scandanavia for many years, in which a network 
of health centers are grouped around a series of Provincial Hospitals, and all con- 
trolled by a National Health Administration. That such a plan, known as “The New 
Hsien System” has been functioning in China for some time is evidenced by the 
report of the Director of the National Health Administration for 1940. 

It is necessary for one to meticulously read this presentation of Szeming Sze to 
appreciate the grasp the author has upon this amazing problem. His discussion, in 
a series of chapters devoted to health, medical education, the Army Medical Service 
and Civilian Medical Relief are recommended to our medical profession and Govern- 
ment authorities during these times of change and adjustment. 

Not only do we recommend it, but regard it as compulsory reading for the 
Profession and general public. 

Watter Estecy LEE. 
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After more than two decades of constantly increasing use, surgeons 
and anesthetists have come to depend upon NEOcaine as a staunch, 
proven ally in the operating room. 


Dependable and highly efficient, NEOcaine is outstanding among 
spinal anesthetics because it combines the maximum of safety with the 
simplest technic of administration. The patient’s spinal fluid, dropped 
directly from the needle into the ampoule, quickly dissolves the crystals 
and the solution is ready for immediate slow injection. Maximum 
muscular relaxation, so essential for delicate atraumatic surgical pro- 
cedures, rapidly follows. Surgical anesthesia generally persists for 
134 to 2 hours, longer with larger doses. Recovery, too, is quick and 
there is a minimum of nausea. 





All of these facts help to explain why NEOcaine has become the spinal 
anesthetic of choice among thousands of surgeons and anesthetists. 


Supplied in boxes of ten ampoules of 50, 80, 100, 120, 150, 200 and 300 
mg. of pure procaine hydrochloride, especially prepared for spinal 


anesthesia. 
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ANGLO-FRENCH LABORATORIES, INC. 


75 VARICK STREET NEW YORK, WR. es 














ss’ 1 





a 


—CHAMPION- 


Mozsture and Serum Proof 


SILK SUTURES 





=, 











ae SILK 


Fine fence with g. 
is also easier to manipulate. 


Bead for free ope’ 


NEW YORK 


‘. aie ae, eee 





* BRAIDED 
x NON-CAPILLARY 


Non-itritating! 2 apd ol adhere to skin or tissue! 
~! permits the use of smaller sizes—resulting in lessened trauma. 


Tne i Mg EE oO rOHAMPL N — sutures offers not alone the safety of non- 
CHAM Pons Serum-Proof sutures Pyishetand sepentes sterilization. 


ade <7 15 sizes—a size for every type of surgery! 
lengths and treatiss on many types of sutures. 


GUDEBROD BROTHERS SILK CO., 


12 South 12th Street, Philadelphia, Pa. 
CHICAGO 


- 





LOS ANGELES 





eo a ee a 























GRAY'S 
COMPOUND 


Formerly Gray's Glycerine Tonic Comp. 


A stomachic and bitter tonic for use 
in the treatment of loss of appetite in 
convalescence, old age or allied condi- 
tions. A palatable and compatible 
vehicle for further medication. 


Ingredients 


Gentian, Dandelion a Wine, Glycer- 
i Phosphoric Acid Cardamom 
Comp. and sugars. 


Dosage 


Adults: 2 to 4 teaspoonfuls, preferably 
before meals, in a little water. 

Children: (2 years or pie ¥% to 1 tea- 
spoonful. 


Supplied 
In bottles of 16 and 6 ounces through 
regular drug channels. 














HYPEROL 


For periodic symptomatic relief in 
Utero-Ovarian irregularities. Reduces 
congestion, relieves pain and is an aid 


in restoring normal function. 


Ingredients 


Hydrastine, Quinine Bisulfate, Aloin, 
Apiol, and Ferrous Carbonate (Blaud). 


Dosage 


One or two capsules three times a day 
with a hot drink is suggested as an effec- 
tive dosage in most simple cases. 


Supplied 


In bottles of 28 capsules through regular 
drug channels. 
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ECENT research emphasizes the importance of 

vitamins in preparing the patient for operative 

procedure. The value of vitamins in aiding speedy 
recovery is also well known. 


Boland’ stresses vitamin deficiency as a possible 
causative factor of certain surgical diseases of the 
intestinal tract. Much work has been done on the 
effect of high-dosage of Vitamin C (ascorbic acid) on 
the tensile strength of wounds. The literature on 
Vitamin B points toward its effect on normal in- 


testinal motility. 


BIOTOSE,* “‘Ciba,”’ is a balanced combination of 
water-soluble vitamins together with Phytin,* and 
liver extract. Its usé pre- and postoperatively is sug- 
gested to insure a more successful surgical outcome. 
Biotose is a strictly ethical product, available as 


capsules, packages of 40 and 100. 
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